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Preface 


Hus  report  documents  results  of  a  researdi  project  entitled  'Tuture  Individual 
Training  Strategies.''  Ihe  overall  project  objectives  are  to  identify  and  assess 
alternative  training  strategies  that  may  be  more  efficient  and  aficurdable  dum 
current  techniques  for  conducting  Army  individual  training,  with  q>ecial 
attention  given  to  resident  training  conducted  in  U.S.Annysdu)ols.  Hetedte 
authors  present  results  of  one  of  three  case  studies  of  specialized  skill  training  in 
an  Army  military  specialty.  Each  case  study  examines  cunent  job  requirements 
and  training  approaches,  identifies  aitemative  methods  ci  conductirtg  training 
consistent  wid\  new  Army  training  concepts,  and  arudyzes  resources,  costs,  and 
potential  consequences  of  changes  in  training  strategy. 

Hie  project  has  released  five  ottier  publications: 

Rr422S‘A,  Unking  Future  Training  Concerts  to  Army  buUvidual  Training 
Programs,  John  D.  Winkler,  Stephen  J.  Kirin,  and  John  S.  Udietsax,  1992. 

N-3S27>A,  The  Army  Military  Occupational  Specialty  Dstafnse,  Stephen  J.  Kirin 
and  J<dm  D.  Winkler,  1992. 

R.4224-A,  How  to  Estimate  tiu  Costs  cf  Changes  in  Army  Indioidual  Skill 
Training,  Susan  Way-&nitti,  1993. 

MR>118>A,  Distributed  Training  of  Armor  Officers,  J(dm  D.  Winkler,  Susan 
Way-Smidi,  Gary  A.  Moody,  Hilary  Farris,  James  P.  Kahan,  and  Charles 
Donnell  1993. 

MR-119-A,  Device-Based  Training  cf  Armor  Creamen,  Gary  A.  Moody,  Susan 
Way-Snudi,  Hilary  Farris,  John  D.  Winkler,  James  P.  Kahan,  and  Chades 
Donnell  1993. 

The  results  described  in  diis  report  should  be  of  interest  to  policymakers 
concerned  widi  military  education  and  training,  and  to  numagers  responsible  for 
die  design  and  implementaticm  of  training  programs  for  ^ledfic  Army  military 
specialties.  Hie  research  was  conducted  in  die  Manpower  and  Training  program 
of  the  Am^o  Center  and  was  sponsored  by  the  Office  of  die  Deputy  Chief  of 
Staff  for  Training,  U.S.  Army  Training  and  Doctrine  Command. 
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The  Arroyo  Center 

Hie  Arroyo  Center  is  ttie  Army's  federally  funded  leseatdi  and 

development  center  (FFRDC)  for  studies  and  aiudysis  operated  by  RAND.  Hie 
Arroyo  Center  provides  die  Army  widi  objective,  independent  analytic  research 
on  major  policy  and  organizational  concerns,  en^hasizing  mid- and  long-term 
problems.  Its  researdi  is  carried  out  in  four  programs:  Strategy  and  Doctrine, 
Force  Development  and  Technology,  Military  Logistics,  and  Mar^iower  and 
Training. 

Army  Regulation  5-21  contains  basic  polky  for  die  conduct  of  die  Arroyo  Center. 

The  Army  provides  continuing  guidance  and  oversight  throu^  die  Arroyo 

Center  Policy  Committae  (ACPQ,  whidi  is  co-diaired  by  die  Vice  Chief  of  Staff 

and  by  the  Assistant  Secretary  for  Research,  Development,  and  Acquisition. 

Arroyo  Center  work  is  performed  under  contract  MDA903-91-C-0006. 

• 

The  Arroyo  Center  is  housed  in  RAND's  Army  Research  Divisfon.  RANDisa 
private,  norqnofit  institution  that  conducts  analytic  researdi  on  a  wide  range  of 
public  policy  matters  adiecting  the  nation's  security  and  welfare. 

James  T.  Quinlivan  is  Vice  President  for  the  Army  Research  Division  and 
Director  of  die  Arroyo  Center.  Those  interested  in  further  information  about  die 
Arroyo  Center  should  contact  his  office  directly: 

James  T.  Quinlivan ' 
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1700  Main  ^reet 
P.O.  Box  2138 

Santa  Monica,  CA  90407-2138 
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Summaiy 


In  an  era  of  declining  training  resources  and  budgets,  Army  is  searching  for 

more  efficient  training  mettiods  to  use  in  individual  trainii^  programs. 
Individual  training  conducted  in-residence  in  die  U.S.  Army  sduml  system 
(generally  termed  "institutianal  training*)  is  very  costly,  enconq>assing  a  large 
portkm  of  die  entire  U.S.  Army  budget— $5.7  billion  in  fiscal  year  1992,  for 
example  (Department  (rf  Defense,  1992).  Conducting  diis  training  requires 
numerous  installations,  facilities,  equqnnent,  and  maiqwwer  (instructors  and 
trainees)  while  consuming  large  quantities  of  ammunition,  fuel,  and  odier 
resources. 

To  meet  Army  training  requirements  and  overccane  restraints  imposed  by 
declining  resources.  Army  policymakers  are  considering  initiatives  that  may 
fundamentally  change  the  nature  of  individual  training.  Doctrinal  publications 
have  proposed,  for  example,  sizable  reductions  in  die  lengdi  and  scope  of 
resident  training  and  expanded  use  of  training  technologies  (U.S.  Army  Training 
and  Doctrine  Command  [TRADCX!],  1990a).  Because  of  their  potentially  fsr- 
reaching  effects  on  soldier  proficiency  and  Army  capability,  a  thorough 
evaluation  of  proposed  new  approaches  is  needed.  Training  policymakers  need 
to  know  \^iich  occupations  and  training  courses  would  be  affected,  how  sudi 
changes  would  be  specifically  implemented,  and  whedier  sudi  duuiges  will 
provide  savings  and  prove  feasible  in  practice.  More  generally,  the  Army  needs 
improved  techniques  for  identifying  alternatives  to  current  training  approaches 
and  assessing  potential  costs  and  consequences  of  changing  its  customary 
training  methods.  Currently,  there  is  no  agreed-upon  metttodology  for 
identifying  training  approaches  suitable  for  specific  occupational  specialties  or 
for  evaluating  the  resource  and  cost  implicatiais  of  new  training  approaches. 


Research  Objectives 

The  overall  objective  of  this  research  is  to  develop  improved  techniques  for 
identifying  alternative  approaches  for  crmducting  individual  training  and 
analyzing  their  cost  implications.  We  first  arudyze  foe  characteristics  of  Army 
occupations  and  link  foem  wifo  concepts  for  changing  existing  mefoods  of 
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training  (such  as  distributed  training  or  increased  use  of  training  technologies).' 
Then,  in  subsequent  case  studies  of  specific  individual  training  programs  we:  (a) 
define  options  for  reorganizing  training,  (b)  analyze  potential  effects  of  training 
changes  on  resources  and  costs,  and  (c)  identify  further  implications  of  training 
changes.  We  conduct  these  analyses  within  specialized  skill  training  programs 
selected  as  potoitially  amenable  to  new  training  strategies  imder  consideration 
by  fite  Army:  The  Armor  Ofiicer  Advanced  Course  (AOAC),  Abrams  Armor 
Crewman  One-Station  Unit  Training  (MOS 19K06UT),  and  Cannon  Fire 
Direction  Specialist  Advanced  Individual  Training  (MOS  13E10  ATT). 

A  commcm  analytic  method  is  used  in  each  of  the  case  studies.  First,  we  perform 
a  job  analysis  of  tasks  performed  in  die  duty  assignment  for  which  die  soldier  is 
being  prepared.  This  job  analysis  is  b2ised  on  task  performance  data  obtained  by 
the  Army  Occupational  Survey  Program  (AOSP),  augmented  with  subject  matter 
expert  ratings  of  task  characteristics  relevant  to  training  organization  and 
delivery.  The  data  are  statistically  analyzed  to  determine  requirements  and  to  set 
priorities  for  resident  and  nonresident  training  in  conjunction  with  odier 
elements  of  instructional  design  (i.e.,  timing,  location,  and  training  technologies). 
We  use  these  results  to  suggest  potential  modificatim  to  the  existing  program  of 
instruction  (POI),  balancing  key  course  objectives  against  potential  changes  in 
training  approaches  and  mediods. 

The  resulting  set  of  alternative  POIs  is  then  sub^cted  to  resource  and  cost  analyses.^ 
The  analyses  provide  quantitative  estimates  of  changes  in  resources  and  costs 
resulting  from  potential  changes  in  training  organization  and  delivery  while 
highlighting  trade-offs  and  implications  for  all  Army  organizations  afiected  by 
the  changes.  The  steps  of  die  cost  analysis  involve:  (a)  defining  the  program's 
current  methods  and  resources  and  specifying  how  alternatives  will  be 
implemented;  (b)  detailing  how  activities  and  workload  will  change  for  training 
delivery,  development,  and  support;  (c)  analyzing  die  type  and  quantity  of 
resources  required  to  accomplish  the  changes  (manpower,  equipment,  and  . 
facilities);  and  (d)  calculating  specific  costs,  recurring  costs  and  savings,  break¬ 
even  points,  and  implications  for  soldiers,  schools,  and  vinits. 


'See  Kirin  and  Winkler,  1992;  Winkler  et  aL,  1992. 

^This  method,  termed  the  Training  Resource  Analysis  Method  (TRAM),  is  described  in  detail  in 
Way-Smith  (1993). 
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Advanced  Individual  Training  of  Cannon  Fire  Direction 
Specialists 

This  report  presents  our  aiudysis  of  training  options  and  costs  for  advanced 
individual  training  of  Cannon  Fire  Direction  Specialists.  This  course  provides 
ATT  to  enlisted  personnel  who  operate  battery  fire  direction  centers  (FDCs)  and 
provide  technical  support  to  aitiUery  fire  missi<»s.  This  course  was  selected  for 
study  because  of  its  potential  suitability  for  strategies  that  seek  to  reduce  file 
lengfii  of  resident  training  and  expand  the  use  of  training  technologies.  Cannrm 
fire  direction  specialist  training  involves  extensive  instruction  in  hard-to-train 
cognitive  tasks,  for  which  computer-based  training  (CBT)  could  prove  a  more 
cost-effective  substitute  for  current  methods  of  instructicm.  The  course  also 
includes  some  material  tihat  might  be  considered  for  nonresident  training. 

We  review  these  assumptions  using  our  analytic  mefirod  while  analyzing  the 
feasibility  of  specific  alternatives  that  better  align  traiiung  wifi\  job  requirements 
and  expand  use  of  CBT  in  the  POL  Our  aiudysis  seeks  to  determine  how  much 
training  needs  to  be  conducted  in-residence  and  how  much  ixuiy  be  ccmducted 
using  CBT.  The  aiudysis  also  seeks  to  determine  how  toese  concepts  nugfit  be 
implemented  and  supported  in  the  most  cost-eff^ve  numner  given  course 
objectives  to  prepare  soldiers  to  fig^t  on  the  battlefield  as  skill-level  one  (SLl)  fire 
direction  specialists. 

Results 

Our  analyses  suggest  that  file  current  course  can  be  reorganized  to  reduce  course 
length  and  conserve  resources  while  meeting  fundamental  training  objectives. 
Moreover,  a  substantial  number  of  tasks  can  be  taught  using  CBT.  As  described 
below,  such  changes  in  the  current  mefiiods  of  instruction  could  generate 
significant  cost  savings. 

Training  Requirements  of  Cannon  Fire  Direction  Specialists 

Our  results  indicate  that  fire  direction  specialists'  tasks  can  be  characterized  by  a 
small  number  of  general  dimensions,  which  together  indicate  the  extent  to  which 
the  tasks  are  performed  fi%quently  by  other  MOS 13E10  soldiers,  are  combat 
urgent  for  the  execution  of  fire  missions,  require  procedural  versus  cognitive 
skills,  and  involve  individual  versus  interactive  skills.  In  the  body  of  the  report, 
we  discuss  criteria  for  using  these  characteristics  to  suggest  tasks  needing 
training,  where  and  when  to  train  them,  md  which  training  technologies  to  use. 
The  criteria  first  distinguish  tasks  that  require  further  training  from  those  that  do 
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not;  then,  among  those  tasks  ttiat  require  training,  ttiey  suggest  the  "minimum 
essential"  set  to  train  in-residence  versus  those  that  could  be  c(»isidered  for 
nonresident  training.  The  criteria  furdier  identify  tasks  particularly  suited  for 
traming  using  CBT.  Next  we  examine  how  these  tasks  are  currently  trained  and 
suggest  alternative  POIs  diat  align  resident  training  widt  duty  requirements  and 
incorporate  CBT. 

Based  on  this  anal3rais,  we  identify  three  potential  POIs  for  resident  instruction 
that  contain  tasks  performed  by  cannon  fire  direction  specialists  ttiat  meet 
fundamental  course  objectives:  (a)  a  "shortened"  course  focusing  on  core  duties 
of  SLl  cannon  fire  direction  specialists,  which  trims  die  current  POI  without 
admitting  new  candidate  tasks  for  resident  instruction;  (b)  an  "add-in"  course 
that  elimiiuttes  die  same  hislwi  while  admitting  odiers  diat  meet  resident  training 
criteria;  and  (c)  an  "add-in"  course  that  incorporates  CBT. 

» 

Options  for  Reorganizing  Resident  Training 

In  the  "shortened  POI,"  tasks  remaining  for  resident  instruction  compose  80 
percent  of  the  current  seven-week  POI  (200  of  250  current  instructional  hours). 
This  POI  focuses  training  toward  attaining  proficiency  at  tasks  identified  in  die 
analysis  as  most  important  for  operation  of  the  fire  direction  center  and  the 
technical  support  of  fire  missions.  Consistent  widi  current  course  objectives,  the 
alternative  resident  POI  emphasizes  the  use  of  practical  exercises  to  provide  this 
training. 

Among  the  remaining  tasks,  some  are  considered  for  training  in  units  following 
graduation  from  ATT.  Such  tasks  compose  7  percent  of  current  training 
(approximately  18  hours).  These  tasks  consist  mainly  of  procedures  for  installing 
and  maintaining  some  fypes  of  communications  equipment  specific  to  units. 
Generic  preparaticm,  operation,  and  maintenance  skills  for  this  equipment  are 
taught  in-residence.  Some  interactive  communications  procedures  are  also 
among  these  tasks  considered  for  training  in  units.  For  the  purposes  of  diis 
analysis,  we  assume  such  training  could  be  provided  as  part  of  initial  on-the-job 
training. 

Other  tasks,  encompassing  roughly  13  percent  of  current  training  time  (32  of  250 
hours),  are  identified  by  our  analysis  as  not  commonly  required  of  SLl  cannon 
fire  direction  specialists  (primarily  SL2  tasks  involved  with  meteorological 
messages).  This  material  appears  to  represent  unnecessary  training  that  might  be 
"trimmed"  from  the  resident  POI. 
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The  analysis  further  identifies  some  SL2  tasks  not  currently  trained  in-residence 
that  fit  the  profile  for  SLl  resident  training.^  These  tasks  encompass  29  hours  of 
instruction  that  could  be  added  in  as  others  are  removed.  This  second  "Add-In" 
POI  would  still  require  8  percent  fewer  hours  of  instruction  fiian  the  current  POI. 

Options  for  Using  CBT  in  MOS 13E10AIT 

Our  analysis  further  identifies  tasks  well  suited  for  CBT.  Those  tasks,  covering 
primarily  FDC  and  fire  mission  operations,  require  complex  computatiorul  and 
diagnostic  skills  (e.g.,  manual  gunnery  computations).  They  are  also  hard  to 
train  and  lend  themselves  to  individualized  instruction  provided  in  quality  CBT 
courseware. 

If  CBT  were  simply  substituted  one-for-one  in  relevant  practical  exercises,  nearly 
half  of  the  time  devoted  to  practical  exercises  could  be  conducted  using  CBT  (70 
of  157  hours).  Overall,  CBT  could  be  used  for  31  percent  of  instructional  hours  in 
the  "Add-In"  POI  while  retaining  sufficient  hands-on  training.  However,  given 
evidence  that  CBT  can  shorten  training  time  up  to  33  percent,  our  analysis  of  die 
"CBT  POI"  alternative  also  considers  potential  gains  in  effiderrcy  in  using  CBT 
for  the  practical  exercises. 

Savings  and  Costs  of  Alternative  POIs 

We  next  estimate  resource  and  cost  effects  of  implementing  each  of  the 
alternative  POIs  generated  by  our  arud)rses.  First  we  examine  the  efiects  of 
eliminating  1.25  weeks  (50  hours)  of  instruction  along  the  lines  described  above, 
followed  by  the  reintroduction  of  about  one  week  of  new  resident  instruction 
using  "hands-on"  practical  exercises.  Next  we  analyze  fire  effects  of  substituting 
CBT  for  one-half  of  the  practical  exercises.  Further,  we  consider  alternative 
assumptions  for  implementing  the  alternatives,  including  a  high-cost  and  low- 
cost  scenario.  The  assumptions  differ  in  how  they  treat  developntent  and 
support  costs  and  training  delivery  (e.g.,  improved  efficiency  of  CBT). 

Our  cost  analysis  provides  fiuee  major  findings.  First,  under  eittier  set  of 
assiunptions,  shorterting  the  covirse  to  focus  on  core  cannon  fire  mission  tasks 


^These  tasks  cover  the  Battery  Communication  System  (BCS)  and  are  currently  included  in  a 
"hut-track"  version  of  this  course. 
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would  provide  almost  immediate  returns— approximately  $187,000-$283X)00  per 
year  in  less  than  <me  year,  dependii^  on  the  assumptions.* 

Second,  we  find  that  respectable  savings  can  be  realized  even  as  new  tasks  are 
included  for  in-residence  training  while  these  otfter  tasks  are  eliminated.  The 
"Add-In"  POI,  which  irududes  BCS  training,  can  still  provide  armual  recurring 
savings  of  $84,000  to  $117,000  within  two  or  three  years.  This  alternative, 
however,  requires  nonrecurring  "start-up"  costs  of  $139,000-$2%,000,  prisnarily 
for  new  training  development 

Third,  under  bofii  sets  of  assumpti(»ts,  the  introduction  of  CBT  to  conduct  one- 
half  of  the  practical  exercises  can  provide  some  savirrgs.  If  CBT  were  substituted 
on  a  one-for-one  basis  in  the  "Add-£n"  POI,  ttie  Field  Artillery  School  could 
realize  annual  recurring  savings  of  $148,000  after  seven  years  (arul  initial  start-up 
costs  of  $1/)18,000)  under  our  "hi^<06t"  assumptions.  Under  more  optimistic 
assumptions,  slightly  larger  savings  are  achieved  more  quickly  ($167/XX) 
annually  after  two  years). 

This  arud)^is  reveals,  however,  that  die  level  of  costs  and  savings  in  die  CBT 
POIs  is  very  sensitive  to  assumptions  about  the  cost  of  courseware  development 
We  think  the  "high-cost"  estimates  using  estimated  time  values  are  likely  to  be 
more  accurate  dian  diose  using  flat  dollar  rates.  Thus,  die  higher  start-up  costs 
and  longer  payback  period  provide  a  more  conservative  basis  for  determining 
whether  to  implement  CBT  in  this  cotuse. 


Conclusions  and  Implications 

To  cope  with  declining  resources  and  budgets,  die  Army  is  reviewing  its 
customaiy  mediods  of  training  individual  skills,  widi  die  goal  of  finding  ways  to 
train  more  effidendy.  Our  analysts  suggests  diat  training  efficiency  can  be 
improved  throu^  mechanisms  that  improve  the  alignment  between  training 
courses  and  job  requirements.  Expanding  die  use  of  training  technologies  can  be 
part  of  this  soluticm. 

Our  analysis  shows  diat  MOS 13E10  ATT  (and  presumably  similar  initial  skill 
training  courses)  contains  tasks  diat  may  not  be  performed  in  the  subsequent 
duty  assignment  (e.g.,  because  they  are  performed  at  higher  skill  levels).  The 
resources  required  to  train  nonessential  or  extraneous  material  can  be 


*This  analysis  assumes,  however,  that  units  can  accommodate  18  hours  of  training  (involving 
mainly  communications  equipment)  using  existing  training  equipment,  fodlities,  and  maiqiower. 
These  savings  would  be  diminished  if  additional  resources  were  required  to  support  this  training. 
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considerable.  Moreover,  sudt  training  may  take  the  place  of  odio:  training  ttiat 
bears  directly  on  subsequent  job  requirements  (e.g.,  "fost-track"  ti»ks  commonly 
performed  by  all  soldiers). 

As  a  first  step  for  improving  efficiency,  TRADCXZ  aiul  file  proponent  sdiools 
should  review  the  content  of  training  programs  in  light  of  actual  job 
requirements.  Tasks  ffiat  bear  directly  on  job  performance  requirements  should 
receive  hi^iest  priority  for  in-residence  training.  A  formal  method  for  analyzing 
training  requirements  can  provide  the  objective  informatum  needed  to  determine 
foe  "minimum  essential"  content  of  training  programs. 

Our  aiudysis  further  suggests  a  potential  role  for  CBT  as  foe  Army  considers 
additiorud  methods  for  improving  training  efficiency.  Ihe  suitability  and 
instructional  advantages  of  CBT  argue  for  its  inclusion  for  substantial  portions  of 
this  training.  Moreover,  if  CBT  were  implemented  along  wiffi  other  steps  to 
realign  this  course,  additional  savings  in  trainmg  manpower  arul  costs  could  be 
realized.  The  key  uncertainty  is  the  cost  of  courseware  developmenL  Hitter 
development  costs  lengthen  the  pa)rback  paiod,  whidi  must  be  evaluated  in 
li^t  of  other  risks  and  benefits  (e.g.,  the  obsolescence  of  the  courseware  versus 
improvements  in  quality  and  exportability).  Still,  given  foe  amtintiing  battlefield 
requirement  for  technical  support  to  cannot  fire  missions,  a  payback  period  of 
seven  years  could  be  economically  justified. 
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1.  Introduction 


Background 

The  U.&  Anny  f^es  serious  diallenges  in  training  its  sddieis  and  leaders  in  die 
coining  years.  Training  is  vital  to  the  combat  readiness  of  die  Army,  but  it  is  also 
veiycosdy.  In  an  era  declining  resources  and  growing  constraints  on 
traditional  mediods  of  training,  and  as  contkniing  technological  advances 
increase  skill  requirements  and  drive  up  operating  and  siqjpcnt  costs,  die  Army 
will  need  new  methods  of  training  diat  maintain  proficiency  but  reduce 
operating  costs,  resource  utUiation,  and  maiqiower  requirements. 

Ihe  programs  of  military  education  and  training  conducted  in  die  US.  Army 
school  system  are  e?q)eriencing  e^iedally  intense  pressures  to  change  customary 
training  mediods.  The  Army  conducts  numerous  programs  of  training  for 
officers,  warrant  officers,  lumoommissioned  officers,  and  enlisled  personnel  to 
impart  the  job-specific  skills  and  military  knowledge  needed  to  perfonn  wartime 
misaons  (Department  (d  die  Army,  19fl7).  These  occur  "in  residenoe*  at  Army 
schools,  during  on-the^  training  in  Army  units,  and  duou^  self-development 
at  home  stations.  The  portions  conducted  in-residenoe  (generally  termed 
"institutional  training")  are  visible  and  costly,  involving  numerous  installations, 
facilities,  equipment,  and  manpower  (instructors  and  trainees).  Conducting  diis 
training  consuines  large  quantities  of  ammunition,  fuel,  and  odier  resources  (e.g., 
spare  parts).  In  fiscal  year  1992,  for  exanqile,  individual  training  cost  die  Army 
$5.7  billion  (Department  of  Defense,  1992). 

As  part  of  its  long-range  planning  process,  the  Army  is  considering  new  ways  to 
conduct  training  diat  can  maintain  effectiveness  while  reducing  costs  and 
resource  consumption  in  Army  schools.  These  have  been  described  in  doctrirud 
publications  (e.g.,  U.S.  Army  Training  and  Doctrine  Command  [TRADCX^, 
1990a),  which  identify  several  new  concepts  and  strategies  for  conducting 
individual  training.  The  overall  ardiitecture  is  termed  "Army  Training  2007,” 
which  is  intended  to  guide  training  plans  and  resource  projections  at  Army 
schools.  Contained  widiin  are  a  number  of  elements,  including  TRADOC's  long- 
range  training  plan  and  four  initiatives,  togedier  termed  the  "integrated  training 
strategy."  Two  of  these  bear  directly  on  how  training  will  be  organized  and 
conducted  in  Army  sdioois  in  tile  future.  They  are 
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•  A  "distributed  training  strategy"  that  otvisions  a  zeducticin  in  the  length  of 
institutional  training  counes,  accompanied  by  increased  individual  training 
in  Anny  field  units  using  papeniMsed  instruction,  videotape,  computer- 
based  training,  interactive  videodisc,  and  televideo 

•  A  "device-based  training  strategy"  ttuit  calls  for  expanded  use  of  advanced 
technologies,  irududing  training  aids,  devices,  simulators,  and  simulations 
(TADSS),  to  reduce  equiponent  arui  ammunition  usage  during  training  at 
insfitutums,  home  statians,  and  combat  training  centers,  and  as  part  of  fire 
distributed  training  systerru*'^ 

These  potential  initiatives  would  significanfiy  alter  the  nature  of  current 
"schoolhouse"  training.  Sudr  changes  would  affect  the  ktrgfir  and  content  of 
training  courses,  the  location  of  soirte  individual  training  (eg.,  at  home  station 
versus  in-tesidence),  the  timing  <A  trainmg  within  an  individual's  career,  and  fire 
mefiuxls  and  media  used  to  deliver  training.  At  fire  same  time,  they  contain  a 
number  of  assumptions  regarding  the  eventual  costs  and  consequences 
associated  with  sudi  dhanges.  Advocates  believe,  for  example,  firat  distributed 
training  will  permit  reduction  and  consolidation  of  schools  and  resident  course 
offerings.  This  would  be  accompanied  by  increased  traiiung  opportunities  and 
improvements  in  the  quality  and  standardization  of  instruction.  Device-based 
traiiung  is  also  seen  as  pennitting  reducticms  in  the  resources  required  to  omduct 
individual  training  while  improving  the  sustainment  of  skills  in  the  field.  Thus, 
both  of  fitese  initiatives  are  expected  to  provide  training  more  effidenfiy  at  less 
overall  cost  to  file  Anny. 

Because  such  initiatives  coi|ld  have  far-readiing  effects  on  soldier  profidency 
and  Army  capability,  a  fiiorougfi  evaliutum  of  fiiem  is  needed.  To  evaluate 
competing  strategies,  training  polkymakers  need  to  know,  which  Army  military 
occupaticmal  specialties  (MOSs)  would  be  affected,  how  such  changes  would  be 
implemented  in  specific  training  courses,  and  whefiier  such  changes  will  provide 
suffident  cost  savings  and  prove  feasible  in  practice.  Moreover,  dedsionmakers 
need  assurance  fiiat  such  changes  will  provide  file  Army  wifii  sufficient 
capability,  flexibility,  and  timeliness  in  respcmding  to  contingencies  requiring  the 
mobilization  and  training  of  Army  personneL 


^The  remaining  two  initiatives  are  (enned  'combat  training  coittn' and 'Roorve  Conqxmenls 
trainii^  strategy.'  The  former  ptopoees  continued  use  of  assets  such  as  tKe  National  Training  Center 
to  provide 'realistic  battlefield  training  experience.'  The  latter  provides  gcnend  guidance  for  soldier 
and  leader  training,  collective  training,  training  simpoit,  and  training  muiagement  (eg.,  in  slating 
that  non-prioi^service  soldiers  wiU  ccMnplele  initial  entry  training  in-residence  at  ntADOC  sdwcw). 

2in  addition  to  these 'stralegies,"I1tADOCa  long-range  training  plan  contains  a  nunfoer  of 
additicmal 'concepts' for  changing  the  organiratinn  arid  delivery  of  inoividuai  training.  They 
indhide,  for  example,  expanded  use  of  contract  service  training,  increased  reliance  on  dviUan 
vocational  education  in  lieu  of  mililary  training,  and  expansion  of  joint-setvioe  training. 
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Research  Objectives  and  Approach 

The  overall  objective  ai  this  icseardi  is  to  devdop  improved  teduiiques  for 
identifying  alternative  approadies  for  amducting  individual  training  and 
aiudyzing  ttieir  potential  costs  and  consequences.  Specifically,  we  seek  to 
determine  whether  arkl  how  new  iniliatives  such  as  distributed  and  device-based 
training  can  be  iixq>lemented  in  existing  training  programs  to  improve  efficiency 
and  to  reduce  costs.  Curreiidy,  there  is  no  agreed-tqpon  methodology  for 
determining  how  to  reorganize  existing  traming  courses  while  analyzing  the 
prospective  costs  arkl  bertefits,  along  ffiese  or  other  lines.  Sudi  methods  would 
help  "flesh  out”  die  details  of  existing  initiatives.  Ihey  may  also  suggest 
additional  teduiiques  for  improving  die  efficiency  of  training,  reducing  resource 
consumption  and  costs,  uid  meeting  odier  goals  (eg.,  maintaining  training 
quality  and  improving  standardization). 

Ihe  researdi  has  proceeded  in  two  phases.  Hrst,  we  conducted  background 
analyses  that  defined  and  analyzed  diaracterisdcs  of  Army  occupational 
specialties  related  to  future  strategies  for  delivering  Army  individual  training. 

We  devek^ied  a  database  describing  training-related  diaracterisdcs  of  Army 
MOSs  relevant  to  future  training  concepts.  Second,  we  analyzed  diese  data  to 
identify  general  training-related  dimensions  of  hfOSs,  rank  die  NK3S  on  each 
training-related  dimensuui,  and  link  these  to  cruicepts  for  changing  Army 
individual  training  in  die  future.^ 

Our  analysis,  for  example,  suggested  that  die  concept  of  distributed  training,  as 
currendy  described  in  doctrinal  publications  (TRADOC,  1991),  mig^t  prove 
especially  suitable  and  cost-effective  in  teader  development  courses  and  MOSs  in 
which  cognitive  tasks  are  dominant  It  further  identified  specific  characteristics 
of  MOSs  diat  may  lend  themselves  to  a  device-based  training  strategy  (Le.,  where 
procedural  skills  are  dominant  and  similarity  to  civilian  occupations  is  low). 
Drawing  on  this  analysis,  we  selected  three  occupations  for  further  intensive 
study.  They  are:  Armor  Officer  Advanced  Course  (AOAQ,  Abrams  Armor 
Crewman  One-Station  Unit  Training  (MOS 19K  OSUT),  and  Cannon  Fire 
Direction  Specialist  Advanced  individual  Training  (MOS  13E10  ATT). 

In  die  next  phase,  we  develop  analytical  tools  and  conduct  case  studies  of  the 
costs  and  feasibility  of  changing  training  in  die  selected  specialties.  We  analyze 
job  requirements  and  current  training  approaches  and  identify  new  training 
approaches  for  organizing  and  delivering  training,  consistent  widi  die  training 
concepts  under  consideraticm.  Then  we  develop  and  apply  a  mediodology  for 


3l1ie  datatMM  and  analyses  are  described  in  Kirin  and  Wfaikler  (1992)  and  Winkler  et  aL  (1992). 
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estimating  probable  costs  of  changes  to  baseline/current  approadtes,  based  on 
key  resource  fetors  associated  with  changes  in  content  timing,  location,  and 
metiuxl  of  training.  Finally,  we  identify  tite  broader  implications  of  dianging 
training  in  tiie  ways  considered  by  tiw  arul}rsis.  These  analytical  tools  axe 
described  in  more  detail  begiiming  in  Sectim  2.^ 


Plan  of  the  Document 

The  remainder  of  this  document  describes  the  results  of  our  aiud)rsis  of  tite  MOS 
13E10  course,  focusing  on  the  potential  for  reducing  tite  leitgtit  of  in-resideitce 
traiitiitg  and  expaxtdiitg  tite  use  of  traming  technologies.  The  itext  secticm  of  this 
report  describes  the  analytical  approach  taken  in  this  research.  Section  3  presents 
our  aitalysis  of  current  traming  in  MOS  13E10  and  optioits  for  reorgaitizing 
existing  traiiting.  Our  cost  axtalyses  of  tite  opttrsts  developed  in  this  research  are 
contained  in  Section  4.  Finally,  in  Section  5  we  present  our  conclusions  regarding 
the  feasibility  of  reorgaxtizirtg  training  to  expaxtd  tite  use  of  taairtirtg  technologies 
in  prograxrts  like  titat  for  MOS  13E10.  Techrtical  material  supporting  tite  case 
study  is  contained  in  the  appendices. 


*They  are  also  describod  in  detail  in  a  companion  publication  (Way-Smidi,  1993). 


5 


Z  Analytical  Method 


Itiis  section  describes  how  we  identify  and  analyxs  alftemative  iqpproadies  {(» 
ccmducting  training  widun  specific  training  programs.  CXirmeduxlcrfanalyiw 
considets  skill  requirements,  resources  required  to  train,  and  cost<efiiecttve 
combinations  of  resources  under  ahemati^  training  apptoadtes.  Thearud^is 
proceeds  in  two  stages,  as  follows: 


An  initial /ob  analysts  arudyzes  tasks  performed  in  duty  assignments  and 
cairq>ares  tiiese  witii  the  current  program  of  instruction  (POI).  7hearud]rsis 
next  devek^  alternative  that  duunge  content  and  lengtti,  location, 

timing,  and/or  training  teduudogies,  cofttistent  witii  broad  training  concepts 
apfdicable  to  ttie  training  program  (eg.,  distributed  or  device-based 
training). 


A  subsequent  cost  analysts  estimates  dumges  in  resources  and  costs 
associated  witti  tite  various  alternative  POIs  under  consideration.  It 


identifies  specific  resourcing  mechanisms  for  implementmg  proposed 
changes  in  FOIs,  ramifications  of  dumges  for  training  activities  and  resources 
across  the  Army,  and  resulting  costs.  Hie  cost  analysis  furtiwr  identifies 
start-up  costs,  net  recurring  costs  or  savings,  and  break-even  points  fc» 
alternatives  under  ccmsideraticm. 


Current  Army  Training  Development  Procedures 

Ihe  Systems  Approach  to  Training  (SAT)  is  the  Army's  training  development 
process  that  drives  the  develqnnent  courses  used  for  resident  and  nonresident 
training.  The  SAT  process  integrates  five  distinct  jduises—analjrsis,  design, 
develcqnnen^  implementation,  and  evaluation.  Training  devek^iers  and  subjed 
matter  experts  (SMEs)  identify  all  tasks  appropriate  fcv  a  specific  occupational 
specialty  and  skill  level  and  determine  which  tasks  are  critical  to  mission 
accomplishment  and  survival  on  ttie  batttefield  and  require  training  (hfelton, 
1988;  TRAEXX,  1989).  Subsequently,  these  tasks  are  further  analyzed  to  identify 
conditions  and  standards  of  performance,  tiie  learning  objectives  for  training, 
and  metiiod  of  trainir^  including  media  and  location  (THADCXT,  1988a).  Atask 
selection  board  tiien  reviews  tiie  task  inventory,  selection  of  "critical"  tasks,  and 
otiier  decisions  governing  training  (e.g.,  selection  of  training  site).  These 
decisions  are  based  oncost-effectiveness,  availability  of  needed  resources,  and 
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odier  consbaints.  Tasks  selected  for  resident  training  are  dten  configured  within 
larger  training  events.  A  supporting  POI  is  generated  that  displays  the  training 
events;  the  mediods  used  to  coruluct  training;  axtd  required  resources,  iiududing 
manpower,  equipment,  and  training  technologies. 

These  procedures  are  used  to  develop  new  training  programs,  e.g.,  when  new 
MOSs  are  established.  They  are  also  used  to  revise  and  improve  existing  courses, 
e.g.,  as  equq>ment  is  added,  deleted,  or  modified.  The  POI  is  updated  when 
miqor  changes  or  an  accumulation  of  changes  makes  it  necessary.  Unless  major 
changes  external  to  existing  training  occur,  however,  courses  are  subject  to 
minimal  revision  with  respect  to  methods  ai\d  resources  used  to  train.  Training 
development  management  often  fails  to  apply  foe  SAT  process  to  foe  design  and 
development  effort  when  making  such  changes.  If  fiiced  wifo  reductions  in 
training  resources,  a  common  lesprmse  is  to  maintain  standards  wifo  reduced 
resources  ("take  it  out  of  hide")  or,  alternatively,  to  "salami  slice"  (eliminate) 
portions  of  existing  training  programs  across  the  board.  Mqor  redeployments  of 
resources  wifoin  existing  courses  are  rarely  considered. 

Our  approach  is  similar  to  tiie  SAT  in  certain  respects,  but  it  offers  a  number  of 
advantages.  Its  goal  is  to  suggest  new  and  difieient  approadies  for  organizing 
and  delivering  training  that  are  less  costly  tium  current  methods.  It  is  especially 
useful  for  suggesting  how  to  reorganize  existing  courses  in  response  to  reduced 
training  budgets.  For  a  particular  course,  we  generate  several  alternative  FOIs 
that  seek  to  improve  foe  efficiency  of  training  by  varying  tiie  content,  location, 
timing,  and  technologies  for  conducting  training.  Whereas  subjective 
considerations  by  SMEs  figure  heavily  in  designing  training  programs,  we 
conduct  objective  analyses  combining  data  on  task  performance  in  units  wifo 
systematic  ratings  by  SMEs  of  task  attributes  related  to  training.  Fiiudly,  tite 
results  of  foe  task  atudysis  are  linked  to  an  analysis  tiuit  evaluates  resource  and 
cost  implications  of  each  alternative. 


Job  Analysis  and  Identification  of  Alternative  POIs 

The  job  analysis  follows  a  series  of  steps,  demonstrated  in  Figure  2.1.  The  steps 
involve  identifying  the  universe  of  relevant  tasks;  collecting  quantitative  data 
regarding  job  performance  from  field  siuveys  and  SME  ratings  of  task  attributes 
relevant  to  training;  artalyzing  these  data  statistically  to  identify  general  job 
dimensions  and  group  and  rank  tasks  according  to  training  priorities;  examining 
foe  current  POI  in  ligfit  of  foese  results;  and  c<»istructing  new  POIs  that  vary 
content  and  length  of  resident  training,  location  and  timing  of  training  for  tasks 
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nguie  2.1— Job  Aiulytb  Method 

not  trained  in-residence,  and  media  and  technologies  for  supporting  resident  and 
nonresident  training. 


Selection  of  Tasks 

The  iinivetse  of  tasks  included  in  the  job  analysis  incorporates  all  tasks  that 
might  be  performed  in  die  duty  assigiunent  for  which  foe  soldier  is  being 
prepared.  In  order  to  determine  what  soldiers  actually  do,  foe  imiverse  includes 
tasks  from  adjacent  skill  levels.  For  example,  consideration  of  a  captain's  tasks 
includes  tasks  performed  at  foe  grade  levels  immediately  above  and  below  it  (a 
major's  and  lieuterumt's  tasks,  respectively).*  For  entry-level  soldiers,  both  skill- 
level  one  and  skill-level  two  tasks  are  included  in  foe  job  analysis.  Major  sources 
of  MOS  task  lists  include  (a)  foe  truster  task  list,  (b)  foe  critical  task  list,  (c)  foe 
POI,  (d)  the  soldiers'  rrunuals,  and  (e)  Army  Occupational  Survey  Program 
(AOSP)  field  svirveys. 

The  wider  selecticm  of  tasks  allows  for  foe  identification  of  actual  job  boundaries, 
which  mi^t  be  different  from  official  doctritte.  By  fois  method  of  task  selection, 
some  new  tasks  may  be  identified  for  trairting  and  some  tasks  nuy  be  eliminated 
from  currort  training. 


1 A  similar  procedure  %voukl  be  followed  in  a  job  analysis  of  nonoommiasianed  offioas. 


8 


Collection  of  Data 

Next,  we  seek  data  to  characterize  die  tasks  identified  in  die  previous  step  in 
ways  relevant  to  training  organizadon  and  delivery.  We  wish  to  know  more 
than  whedier  a  task  is  critical;  we  also  seek  measures  diat  reveal  or^mizaticmal 
and  delivery  diaracterisdcs  of  “what,  whim,  when,  and  how"  tasks  should  be 
trained. 

Measures  used  in  our  analysis  are  drawn  primarily  finom  diree  sources.  One  is 
the  master  task  list  established  by  proponent  schools  as  part  of  die  SAT  process 
and  used  to  develop  soldiers'  manuals  and  POIs.  A  secrnid  is  die  most  recent 
survey  of  job  incumbents  and  dieir  supervisors  conducted  under  die  A06P.  We 
examine  responses  of  cmly  diose  job  incumbents  in  tables  of  organization  and 
equipment  (TOE)  units  who  are  at  the  skill  level,  grade/rank,  and  duty  position 
for  die  specialty  of  interest  Ideally,  the  job  perforsnance  measures  include  five 
measures  recommended  in  diree  SAT  task  selection  models  (TRADOC,  1989): 
learning  difficulty,  task  significance  (importance),  frequency  of  performance, 
training  emphasis,  and  consequences  of  inadequate  performance  (COIP).^ 

Measures  drawn  from  the  AOSP  seem  useful  for  determining  what  should  be 
trained,  but  diey  do  not  contain  information  diat  relates  direcdy  to  training 
organization  and  delivery  (Le.,  when,  where,  and  huw  tasks  could  be  trained). 

To  obtain  systematic  information  addressing  these  concerns,  we  collect  SME 
ratings  for  eight  additional  task  attributes.  The  measures  include:  thelocatioR 
where  the  task  is  most  comm'mly  performed  (e.g.,  in  garrison,  field,  or  bodi); 
whedier  die  skills  required  by  the  task  are  prerequisite  to  the  performance  of  other 
tasks;  the  immediacy  with  which  the  task  may  need  to  be  perfrnned  on  duty 
assignment;  die  potential  tran^erability  of  the  skill  between  military  and  civilian 
settings;  and  whether  the  task  requires  cooperative  skills,  reasoning  skills,  direction 
giving,  and  equipment  as  part  of  performance.^ 

These  ratings  are  intended  to  make  explicit  the  criteria  used  to  design  and 
organize  resident  training  programs  widiin  one  analytic  process.  When 
integrated  with  field-based  measures  of  task  performance,  diey  provide  a  more 
comprehensive  and  objective  set  of  indicators  for  anal)rzing  job  requirements  to 
determine  which  tasks  are  "minimum  essential"  (versus  trainable  on-the-job)  for 
the  initial  job  assignment  and  which  require  hands-on  experience  and  interacticm 
with  instructors  and  peers,  and  so  fordu 


^These  measures  are  not  routinely  collected  in  all  AOSP  surveys.  At  a  minimum,  the  A(XP 
collects  data  on  frequency  of  task  performance  from  job  incumbents  and  training  emphasis  from 
supervisors.  Additional  data  on  learning  difficulty  onuequences  of  inadequate  perfrMirumoe 
nuy  be  collected  from  supervisors,  depoiding  tm  die  qredfic  survey. 

^Complete  descriptions  of  measures  used  in  this  case  study  are  provided  in  die  next  section. 


9 


Statistical  Analysis  of  Teaks 

Following  the  next  step  of  our  job  analysis,  we  evaluate  task  data  assembled  from 
field  surveys  and  SME  ratings  using  format  statistical  methods.  We  use  foctor 
aiudysis  (Harman,  1976),  an  exploratory  statistical  procedure,  to  identify  general 
dimensions  fiuit  suonmarize  the  various  task  measures.  The  analysis  is 
conducted  using  the  task  as  foe  unit  of  analysis  arul  irKludmg  all  relevant 
measures  derived  from  the  nuuter  task  list  AOSP  surveys  of  job  incumbents  and 
supervisors,  and  SME  ratings.  The  analysis  exammes  the  interrelationships 
among  foese  measures  to  determine  if  foey  can  be  represented  by  a  smaller 
niunber  of  hypothetical  variables. 

Once  we  have  identified  general  dimoisions  of  tasks,  we  next  use  fi\e  results  of 
the  analysis  to  identify  specific  tasks  wifocmiunon  characteristics.  Wedothisby 
calculating  foctor  scores  for  all  tasks  on  all  dimensions  and  foen  rarddng  all  tasks 
on  each  of  the  general  dimensions.  The  training  developer  ntay  observe  which 
tasks  are  ranked  hig^  middle,  or  low  on  each  dimension  arul  use  the  raiddngs  to 
establish  cutoff  values  for  determining  the  importance  of  each  task  with  respect 
to  each  general  dimension. 

The  objective  of  foe  analysis  is  exploratory;  foat  is,  we  seek  to  imcover  general 
characteristics  of  tasks  fiuit  may  be  relevant  to  training  organization  and 
delivery.  We  expect  that  foe  results  can  be  interpreted  to  guide  training 
development  (e.g.,  to  select  tasks  for  resident  instruction  or  identify  tasks  that 
might  be  especially  suitable  for  new  training  strate  ies). 

Development  of  Alternative  Training  Programs 

Next  we  use  foe  statistical  results  to  suggest  possible  changes  in  training 
organization  and  delivery  methods  to  improve  operational  efficiency  and 
resource  utilization.  First,  we  consider  training  content,  location,  and  timing  of 
training  (Le.,  determining  what  should  be  trained  in-resideiKe  arul  as 
nonresident  instruction).  Then  we  consider  media  and  technology  used  to 
conduct  resident  and  nonresident  training. 

The  analysis  begins  by  using  the  statistical  results  to  suggest  key  task 
characteristics  to  consider  in  developing  resident  and  ncmresident  instruction. 

We  attempt  to  identify  the  set  of  tasks  necessary  to  assume  foe  duty  position  and 
distinguish  foese  from  tasks  that  may  not  need  to  be  trained  at  all  (e.g.,  because 
they  are  not  actually  performed  by  job  incumbents  in  foe  duty  assigiunent). 
Within  foese,  we  foen  seek  foe  tasks  that  are  "minimum  essential"  for  resident 
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instruction  and  tasks  that  may  be  considered  fcv  nonresident  instruction  (as 
prerequisites  or  £oUow-ons  to  resident  instruction).*  We  ttien  examine  die 
current  POI  in  light  of  diese  results,  and  we  suggest  options  for  revising  or 
reconstituting  training  events  to  support  resident  and  nonresident  training. 

Once  options  for  reorganizing  the  content,  tinting,  and  location  of  training  are 

devised,  we  next  define  options  for  using  training  media  and  tedhnologies  in 

ways  dut  preserve  training  effectiveness  but  reduce  costs.  Current  practices  of 

assigning  "proven"  training  methods  and  media  to  training  events  may  overlook 

some  training  approaches  duit  are  potential^  cost-effective.  For  those  tasks  and 

training  events  that  remain  in-residenoe  and  for  nonresident  instruction,  we  aim 

to  substitute  equally  effective  media  and  technologies  when  diey  are  less 

expensive  dum  those  in  current  use  (e.g.,  increased  use  of  simulation,  as 

appropriate).  For  those  tasks  where  new  training  needs  to  be  developed  (for 

resident  or  nonresident  instruction),  we  seek  to  identify  the  media  and 

* 

technologies  with  acceptable  effectiveness  and  the  lowest  possible  development 
and  maintoumce  costs. 

Identification  of  alternative  media  is  guided  by  the  results  of  our  statistical 
analyses,  along  with  principles  of  instructicmal  design  and  media  selectum 
gleaned  from  the  literature  on  educational  technology  (e.g.,  Melton,  1968).  As  in 
die  earlier  step,  we  examine  current  training  mediods  and,  based  on  the 
characteristics  of  tasks,  suggest  alternative  media  and  technologies.  For  example, 
TAE)SS  are  often  found  to  be  equally  effective  and  less  costly  dian  equipment- 
based  training  (Martellaro  et  aL,  1985;  Hughes  et  aL,  1987;  V^finkler  and  Polidi, 

1990) .  Recent  advances  in  the  computer  tutoring  of  individuals  suggest 
equivalent  and  efficient  self-paced  instructicm  alternatives  to  current  conference 
mediods  on  a  variety  of  abstract  reasoning  and  technical  tasks  (e.g..  Brown,  1985; 
Fischer  et  aL,  1991;  Legree  and  Gillis,  1991;  Newman,  1991;  Towne  and  Munro, 

1991) .  Other  technological  advances  in  video  teletraining  and  video 
teleconferencing  may  provide  useful  "distance  learning"  options  for  presenting 
information  to  students  and  testing  their  imdeistanding  (e.g.,  Bailey,  1989). 


Cost  Analysis 

Next  we  estimate  die  potential  costs  and  savings  that  would  result  from 
implementing  the  alternative  POIs  generated  in  the  job  anal)^is.  A  key  problem 
in  determining  the  potential  cost  of  changing  training  is  that  the  Army  does  not 


*We  describe  our  mettiod  for  doing  this  in  more  detail  in  the  next  section.  Briefly,  we  define 
"minimum  essential'  tasks  for  resident  instruction  as  those  ranked  most  highly  in  the  statistical 
amdyaisdakty  duties  job  maanbents  mi  necesstoyjbr  survioel  on  the  battUfidd. 


11 


now  have  accurate  metttods  for  estimating  costs  of  individual  trammg.  General 
estimates  of  costs  of  training  courses  exist  but  die  aggregate  manner  in  whidi 
costs  associated  with  manpower,  equqmnent,  and  base  operaticms  are  estimated 
does  not  permit  detailed  analysis  of  die  activities  associated  widi  producing  and 
executing  a  training  course.  This  is  a  serious  problem  because  many  of  die 
proposed  alternative  training  strategies  will  be  implemented  at  the  training 
course  level  and  the  Army  needs  to  know  whedier  these  strategies  do,  in  htct, 
reduce  the  costs  for  a  particular  course. 

In  response,  we  have  developed  a  course-level  costing  method  duit  can  be  used 
to  develop  estimates  of  die  costs  of  changing  Army  individual  training.  The 
method  evaluates  alternative  strategies  for  conducting  training  courses  and 
various  potential  implementations  of  diese  alternatives.  This  mediod — die 
training  resource  analysis  mediod  (TRAM) — examines  how  an  alternative 
training  strategy  would  change  training  and  training  support  activities  and 
resource  use.^ 

The  Training  Resource  Analysis  Method 

TRAM  is  different  from  current  Army  training  cost  mediods  in  three  ways.  First, 
the  mediod  examines  activities,  resources,  and  costs  at  a  much  lower  level  of 
detail  than  the  current  Army  costing  methods.  TRAM  examines  activities, 
resources,  and  costs  at  the  course  and  lesson  plan/event  level  of  detail 

Second,  TRAM  diders  because  it  focuses  an  changes  in  costs  diat  result  from  a 

training  dedsion.  The  Arm)r's  current  mediods  allocate  total  fixed  and  variable 

« 

costs.^  While  these  Army  methods  may  have  been  sufficient  for  budgeting 
purposes  in  a  relatively  stable  environment,  die  present  context  of  major  end- 
strengdi  reductions,  budget  cuts,  and  mission  changes  requires  a  method  that  can 
determine  whedier  new  training  strategies  can  actually  generate  savings.^ 

Third,  in  addition  to  quantitatively  measuring  costs,  TRAM  also  highlights  trade- 
o^  by  detailing  die  specific  changes  diat  result  from  implementing  alternative 
training  strategies  and  places  those  changes  in  a  broad  context  Training 
activities  in  schools  ultimately  affect  activities  in  units,  and  if  changes  are  to  be 
made  to  individual  training  programs,  decisionmakers  need  to  know  not  only 


^ A  detailed  explanadcn  of  the  training  resource  analysis  method  is  provided  in  Way-Smidi 
(1993). 

cost  that  is  uniform  on  a  per  unit  basis  but  foat  fluctuates,  in  total,  in  direct  proportion  to 
changes  in  activity  levels  is  variable.  A  cost  that  remains  constant  in  total  de^ite  fluctuations  in 
activity  for  a  given  period  of  time  is  considered  fixed. 

^Ihe  Army's  current  mediods  are  able  to  account  only  for  dianges  in  student  input  and  course 
length. 
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tfie  costs  (rf  Aoae  changes  for  schooJs  Afii  unite,  but  what  ttiey  are  potentially 
trading  for  the  savings. 

TRAM  has  three  objectives: 


1.  Evaluate  training  cations 

Z  Assess  foe  effects  of  alternative  io^leinentations  of  training  captions 
3.  Estimate  dumges  in  costs  and  savings. 

TRAM  uses  four  steps  to  calculate  foe  duunges  in  resources  and  costs  of 
alternative  POIs.  lliey  are  (a)  specify  foe  traming  programs,  (b)  analyze 
activities,  (c)  analyze  resources,  and  (d)  calculate  costs.  These  steps  are 
illustrated  in  Kgure2Jl  and  described  bdow. 


Specify  the  Training  Programs 

The  most  important  step  in  foe  analysis  is  to  fooroughly  delBne  foe  current  course 
(foe  baseline)  and  foe  proposed  alternative  training  programs. 

Define  foe  Baseline.  In  foe  first  step  of  the  method,  we  convert  foe  current 
course  FOI  to  a  spreadsheet  foat  contains  eadi  current  training  event,  instructii^ 


Specify  Training  Programs 


Costs 


Resources 


Determim  implwd  changas 
in  training  raaoureaa 


Eatimata  coat 
of  altamativaa 


Analyza  apacme 
changaain 
training  activltiaa 


Uae  high-  md 

low-«oat 

asaumptiona 


•  DeHvary 

•  Da^^opmant 

Support 


•  Fadiniaa 

•  Equipmant 

•  Manpowar 


Calculala  apadflc  changaa 


Hgure  2.2— Training  Retomce  Analysis  Mefood 
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ilcpartincitif,  acadeinic  iiours,  melhods  of  instruction,  equipment,  ammunition, 
facilities,  end  inslnicior  contact  hours. 

Define  the  Altemativea.  Next  we  specify  the  alternative  training  programs.  We 
identify  changes  to  the  baseline  associated  with  the  alternatives  proposed  by  the 
job  analysis  that  affect  who  is  conducting  the  training  (e.g.,  are  training 
responsibilities  being  transferred?);  what  methods  or  lessons  change;  arwl  when, 
where,  and  how  the  changes  will  be  implemented.  We  also  highlight  key 
assumptions  that  may  need  to  be  made  concerning  how  the  alternative  K>I  will 
be  developed,  delivered,  and  supported. 

Analyze  Activities 

Once  the  baseline  and  alternatives  are  defined,  we  examine  how  the  changes 
affect  the  activities  at  the  school  and  other  organizations  ttuit  may  be  affected  by 
the  training  changes.  In  diis  step,  we  determine  which  activities  change,  for 
whom  they  change,  how  they  change,  and  when  they  change.  The  activity 
analysis  focuses  on  the  changes  that  occur  in  the  areas  of  training  delivery, 
development,  and  support. 

Changes  in  activities  are  next  trarrslated  into  changes  in  workload.  We  use  a 
balance  sheet  to  record  the  changes  in  workload  fiiat  accompany  die  changes  in 
training  separately  for  training  delivery,  development,  and  support.  Hie  balance 
sheet  is  the  centerpiece  of  the  method,  and  we  use  it  to  track  both  activity  and 
resource  changes.  Table  2.1  is  the  template  for  the  activity  balance  sheet.  It 
contains  information  on  four  types  of  changes:  activity/ resource  increases, 
activity/resource  decreases,  transfer  from/to  odier  courses  or  organizations,  and 
transfer  from/ to  excess  capacity.  Targeted  organizations  are  those  specifically 
targeted  and  directly  affected  by  the  change.  Other  courses  or  organizations  are 

Table  2.1 

Balance  Sheet:  General  Fonnat 


Targeted  Organization 


Activities 

Increases 

Decreases 

Transfer 
from(-)/ 
to  (+)  other 
courses  or 
organizations 

Transfer  from 
(-)/to(+) 
excess  capacity 

Net 

Qiange 

Delivery 

Development 

Support 
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those  that  may  be  indirectly  affected  by  the  change.  The  net  change  then  totals 
all  types  of  changes  for  a  given  activity. 

Each  of  the  major  activities  has  a  number  of  associated  workload  factors.  In 
analyzing  changes  in  training  delivery,  for  example,  we  consider  implications  of 
training  changes  for  student  input  and  load  and  instructor  contact  hours  in 
schools  and  nonresident  training  locations.  The  major  workload  factors  for  the 
training  development  area  are  the  estimated  man-hours  required  to  develop  new 
training  products  and  to  sustain  existing  training  products.  Tracing  the  changes 
in  support  activities  is  difficult  because  support  activities  exist  at  many  different 
organizatiqiuil  levels  within  the  schools,  and  many  support  functions  may  not 
change  in  a  linear  fashion  based  on  student  load  changes.  However,  thorou^ 
understanding  of  each  training  installation's  support  activities  should  permit 
inferences  regarding  how  training  changes  will  affect  such  support  activities  as 
maintenance,  housing,  and  transportation. 

Analyze  Resources 

Next  we  determine  how  activity  changes  tnmslate  into  changes  in  type  and 
quantity  of  resources  required  to  implement  and  support  the  training  changes  for 
each  alternative  (Le.,  for  training  manpower,  equipment,  and  facilities).  TRAM 
uses  available  information  and  resourcing  factors  to  determine  changes  in 
resources  (see  Way-Smith,  1993).  For  example,  we  aiudyze  changes  in  tire 
composition  of  manpower  using  appropriate  tables  of  distribution  and 
allowances  (TDA),  authorizations,  arid  manpower  staffing  standards  (MSS). 

We  identify  changes  in  equipment  that  result  from  a  change  in  training, 
including  one-time  and  recurring  costs  of  the  major  weapon  systems,  support 
equipment,  maintenance  support  and  test  equipment,  training  equipment,  other 
major  end-items  of  equipment  (e.g.,  trucks),  spare  parts,  and  munitions  affected 
by  a  trairung  change.  Finally,  we  seek  to  identify  similar  costs  associated  with 
increasing,  decreasing,  or  altering  training  ranges,  mainterumce  facilities, 
administrative  and  classroom  buildings,  and  other  support  facilities. 

Calculate  Specific  Costs 

Once  all  of  the  resource  changes  are  identified,  we  determine  the  costs  associated 
with  these  resource  changes.  We  use  the  general  equation: 

Cost  =  (Cost  Factor)  x  (Resource  Change) 

Table  2.2  defines  the  elements  of  this  equation. 
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Table  2.2 

Coct  Model  Definitions 

Category 

Definitioii 

Cost  factor 

The  dollar  amounts  for  individual  aspects  of  cost  They  are 
costs  per  perscMi,  per  piece  of  equipment,  etc.  There  is  typically 
a  multitude  of  cost  fiictors  reflecti^  the  variety  of  pers<mnel, 
equipment,  and  fecilities  types. 

Resource  change 

The  changes  in  the  particular  resources  involved  in  the 
alternatives.  These  include  changes  in  manning  type,  manning 
quantity,  equipment  type,  equipment  quantity,  and  fodlities 
that  are  generated  by  alternatives. 

Cost 

Cost  of  the  category  is  produced  by  multiplying  a  cost  factor  by 
a  resource  change. 

To  develop  spcdfic  cost  models,  we  use  a  general  cost  template  that  includes  the 
types  of  costs  that  may  be  incurred  when  training  changes  are  made  to  a  POI  (see 
Table  2.3).  The  template  serves  as  a  planning  tool  and  checklist  to  ensure  ttuit 
important  cost  and  resource  factors  are  considered  in  ttie  analysis.  Miqor  sources 
of  the  cost  data  include  TRADCXZ's  Resource  Factor  Handbook,  Operations  and 
Stqrport  Cost  Management  Information  System  (OSMIS),  and  Facilities  Planning 
System  (FPS)  (see  Way-Smith,  1993).  We  have  filled  in  some  of  the  cells  erf  ttie 
template  to  illustrate  how  the  analyst  would  develop  the  specific  cost  equations 
for  the  example  we  have  been  using.  The  column  entitled  "activity  level"  refm 
to  specific  changes  in  equipment-utilizatiem  rates  and  facility-utilization  rates. 

Place  Costs  in  Context 

Once  we  have  calculated  fite  costs  for  die  various  alternatives,  we  need  to  place 
them  in  a  broader  policy  cemtext  This  involves  comparing  the  costs  of 
alternatives,  "sizing"  the  costs  and  savings,  identifying  die  trade-offs, 
highlighting  the  limitations  of  the  anal)rsis,  and  identifying  potentially  larger 
issues  that  surface  during  the  analysis.  The  decisionmaker  needs  to  know  how 
the  alternatives  differ  in  terms  of  costs  and  savings  and  die  flow  of  costs  and 
savings  over  time.  And  the  decisionmaker  needs  a  meaningful  benchmark  to 
determine  whether  the  savings  are  large  or  smalL  The  context  of  die  decision 
and  the  level  of  the  decisionmaker  are  critical  in  determining  die  appropriate 
benchmark.  For  example,  we  may  want  to  present  the  results  in  terms  of  a 
percentage  of  the  current  budget  for  the  school,  if  the  decisionmaker  is  a  school 
commandant  TRADCXT-  or  DA-level  person.  In  other  cases  the  decisionmaker 
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TabhU 


Activi^  Manntag  Bquipmwt _ HdlUtt 

CottB  Lwd  Aatount  Typ*  Amount  Typg~  Amowtt  Typ« 


NONRECURKING 

CX)ST5 

Civilkn  pmannri  ooM 
Acquitilkin 
faiilialtnining 
Separation 
Tranate 

KAUtary  pataonnd  ooat 
Initial  tniniAg 
Ttanafar 

Naw  training  products 
Equipment  ptocurament 
Equipment  tranaCer 
Initial  ^Mraa/slodc 
Construction  remodda 
RECURRING  COSTS 
Qvilian  personnel  ooat 
Rcpiaocment  aoquia. 
ReplaoeoMfit  training 
Pay  and  allowanoes 
Military  personnel  coat 
Replacement  training 
Student  PCS* 

Student  TDV** 

Instructor  TOY 
Training  product  maint 
Fuel,  oil,  etc.  (POL^  '  X 

Repkniriunent  spares 
Aimunition 


Equifanent  maintenance  X 
Piquet  distiibutian 
Product  reproduction 
Facility  maintenance 

•Permanent  change  of  tiatloa 
tTenqwraiy  duty  aedgnment 
epeindeum,  oil  and  hMcanls. 


X  X 


may  be  a  brigade  commaiKter,  and  the  appropriate  benchmark  may  be  the 
brigade  budget 

Once  the  costs  and  savings  are  placed  in  context  the  next  step  is  to  consider 
potential  trade-ofCs  and  ruks  tfiat  may  result  from  the  decision.  Ihu  step  the 
analysis  includes  coratderaticn  of  potential  direct  attd  indirect  qualitative  eHiects. 
Ihere  are  two  levds  of  trBdeK>ffs  and  risks,  as  illustrated  in  Rgure  23.  Thefiist 
level  indudes  detailed  effects  on  how  training  changes  could  furttter  affect 
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Hgaic  Z3— TndeOffs  and  Rialoi  in  Coosidcriiig  Tnining  OuiigM 

manpower,  equyment,  and  facilitws.  The  second  level  addresses  ttte  broader 
and  more  general  consequences  of  dte  change  to  dte  Army. 

Trade-off  aiudysis  begins  by  identifyix^  the  potential  qualitative  e&ects  that  nuy 
occur  as  a  result  of  die  specific  cost  and  savings  that  are  generated  by  dte  change. 

The  upper-left  box  contains  die  nu^  factors  that  are  considered  in  dte  costir^ 
method.  The  upper-ri^t  box  column  is  a  checklist  of  potential  qualitative 
consideratkms  duit  may  be  important  for  d«e  training  decision.  For  example,  in 
die  manpower  area,  a  potential  direct  risk  in  reducing  instructor  marq>ower 
dirough  distributed  trainii^  is  reduced  morale  if  a  greater  off-duty  burden  is 
placed  cm  students.  A  possible  indirect  effect  of  this  lower  morale  is  increased 
attriticm  in  specialties  where  it  is  not  desireci 

At  the  detailed  level  in  the  equqnnent  area,  if  new  training  technologies  (e.g., 
simulators  and  computer-based  training)  are  replacing  actual  equqnnen^  two 
inqxirtant  considerations  are  reliability  and  flexibility  of  die  new  technologies. 
Reliability  is  important  because  potential  downtime  on  the  simulator  may  result 
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in  insufficient  tiaining  or  subrtitutkm  ttiat  are  as  costfy  as  ttie  original 
•qu^xnsnt  Hoxifaility  is  ill^x»tant  because  other  courses  may  be  sUe  to  lake 
advantage  of  the  tadmoiogies. 

The  more  general  ievd  die  tradeKiff  and  risk  analysis  examines  the  aiem  of 
training  etfecthreneas  and  soldiers' confidence  in  their  abilities.  For  example,  if 
training  technologies  arc  used  extensively  to  c^laoe  training  on  actual 
cqu^enent,  there  may  be  concerns  about  toe  seddiers' ability  to  operate  the  actual 
equ^imcnt  in  combat  situations.  Determinirtg  toe  e&ectiveness  of  substituting 
technology  for  actual  weapons  may  require  furtoer  research  and  testirrg. 

There  are  also  broader  cocimderations  oonoeming  toe  reversibility  of  a  training 
decision.  For  exaiiq>le,  implementing  an  Army-wide  teletraining  system  requires 
a  large  up-front  investment  in  a  technedogy,  and  associated  equqnnent,  that  is 
dumgir^  very  rapidly,  in  terms  of  boto  cost  and  durabilities.  IftheAzmy 
purduMes  current  teletraining  equqnnent  it  may  be  outdated  by  toe  tone  it  is 
fully  operationaL  Investing  in  current  teletraining  ecju^iunent  and  capabilities 
must  be  weighed  against  toe  incremental  trainirtg  effectiveneas  of  this  current 
technology  compared  with  otoer  metoods  and  against  toe  large  and  ditocult-to- 
leverse  investment  decision. 

Case  Studies  of  Training  Changes 

The  job  and  cost  analysis  metoods  described  in  tois  section  have  been  applied  in 
several  selected  rpedalized  skill  trainir^  programs.  The  lerrumuler  of  tois 
document  describes  the  application  of  toe  metoods  for  assessing  toe  potential 
role  of  distributed  training  in  conducting  advarKed  individual  training  of  cannon 
fire  direction  specialists  (M06 13E10  ATT). 
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3.  Options  for  Tiaining  Cannon  Fire 
Direction  Specialists 


Ihis  sectkin  presents  our  analysis  of  training  <^>tian8  lor  Ae  KK36 ISEIO  ATT 
course.  We  first  describe  how  MO613E10  AIT  is  currency  conducted,  coveting 
course  dharacteristics,  content,  and  instnictianalj^ulosophy.  Next,  %veapidy  our 
job  arudym  mefiiodology  to  identify  alternatives  to  reorganize  die  1^36 1^10 
ATT  POl,  consistent  with  princyles<rf  distributed  traming  and  eayaruied  use  of 
training  aids,  devices,  sirtnilators,  and  shriulatians.  The  three  altecnative 
we  develop  are  the  basis  for  the  cost  analysis  jnesented  in  Section  4. 

Selection  of  MOS 13E10  ATT  Course  for  Case  Study 

We  chose  to  examine  file  MOS 13E10  ATT  course  because  of  its  potential 
suitability  for  expanded  use  training  tedmologies,  possibfy  as  part  of  a 
distributed  training  strategy  that  also  seda  to  reduce  die  kngfit  residertt 
training.  As  our  MOS  analysis  indicates,  cannon  fire  direction  specialists  need 
cosdy  and  extensive  trainirtg  in  cognitive  tasks.^  The  training  also  involves 
extertsive  use  equqnnent  While  more  aggressive  use  of  training  technologies 
in  die  sdioolhouse  and  at  home  station  could  prove  less  costfy  than  current 
resident  trairiing  emphasizing  {datform  instruction  and  practical  exercise,  a 
balance  must  be  established  between  efficktKy  and  effectiveness.  'nnis,our 
analysis  sought  to  determine  potential  benefits  of  trainir^  tedmologies  while 
retaining  sufficient  resident  and  hands-on  training  to  produce  qualified 
graduates  who  are  confident  when  performing  cannon  fire  direction  tasks. 

Description  of  MOS  13E10  ATT 

The  ^36 13E10  ATT  course  is  for  enlisted  artillerymen  who  will  serve  in  fire 
direction  or  operations  sections  of  field  artillery  cannon  units.  Its  primary 
purpose  is  to  prepare  soldiers  to  perform  skill-level  one  duties  conducted  in  field 
artillery  fire  direction  centers.  Soldiers  attend  diis  course  on  completion  of  basic 
training.  Attendance  and  successful  performance  qualifies  the  graduate  in 
military  occupational  specialty  13E. 


^See  vnnUer,  Kirin,  and  Ucboaax  (1992). 
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Curraitly,  M06 13E10  ATT  is  a  seven-week  course.  It  was  ottered  24  times  in  FY 
91  to  a  total  of  750  students.  Optimum  class  size  is  40  students.  In  addition  to 
the  active  Army  students  ttiat  attend  die  course,  resermts  and  guardsmen  are 
also  sent  to  the  course  by  ttieir  units.  After  force  reductions,  the  Army  projects  a 
reduction  in  the  number  of  total  students  to  686  students  for  FY  93.  Training  is 
conducted  at  die  U.S.  Army  Field  Artillery  School,  Fort  Sill,  Oklahoma. 

Duties  ofMOS  13E10  Specialists 

The  MOS 13E10  soldier  is  one  of  the  critical  members  of  the  "gunnery  team," 
serving  typically  as  a  member  of  a  platoon  FDC.  The  princ4>al  focus  of  die  MOS 
13E10  ATT  course  is  on  tasks  conducted  in  die  FDC  supporting  fire  missions, 
including  communicatians,  tactics,  and  operation  of  fire  direction  systems.  The 
following  discussion  briefly  describes  the  key  duties  of  MOS  13E10  specialists. 

FDC  Operations.  In  conducting  FE)C  operati<xis,  die  MOS  13E10  qiedalist  reads 
grid  maps,  receives  and  plots  forward  observers'  target  data,  and  determines  and 
announces  firing  chart  data.  He  prepares  the  FDC's  backup  computer  system 
(BUCS)  for  operation,  enters  data,  and  computes  firing  data  using  the  BUCS.^ 

Operations.  The  MOS  13E10  soldier  performs  odier  duties  in  die  operations 
section,  including  recording  fire  misskm  data;  maintaining  ammunition  status 
and  situation  maps;  compiling  target  lists;  and  preparing  situation,  target,  and 
fire  capability  overlays. 

Communications.  The  skill-level  one  cannon  fire  direction  specialist  is 
responsible  for  die  installation  and  preventive  maintenance  checks  and  services 
(PMCS)  of  communications  equipment  He  lays  field  wire  and  installs 
telephones,  radios,  and  antennas.  He  also  monitors  radio  transmissions  and 
transmits  and  receives  radio  messages. 

Vehicle  and  Generator  Operation.  Anodier  category  of  tasks  includes  vehicle 
and  generator  operation  and  PMCS.  The  MOS  13E10  soldier  loads  equipment, 
transports  persormel  and  materiel  in  vehicles,  and  operates  and  services 
generators. 

Unit  Defense.  Finally,  MOS  13E10  specialists  are  also  responsible  for  defensive 
duties,  which  include  constructing  fortifications,  bunkers,  and  weapons 


^In  a  separate  "fast-track"  course,  selected  soldiers  perfonn  some  database  construction,  mission 
processing,  and  registrations  tasks  on  the  FDC's  main  battery  computer  system  (BC5). 
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exifdacemcnts.  They  also  perform  security  guard,  listening  post,  and  ouQxvt 
duties. 

MOS  t3ElO  AST  Instructional  Characteristics 

The  ^^36 13E10  ATT  course  provides  students  %vith  instruction  and  practical 
exercise  on  sldll-levd  one  cannon  fire  diiectian  ^)ecialist  tasks.  The  aim  of  this 
instruction  is  to  train  eadh  soldier  to  perform  the  wide  variety  of  day-to-day  tasks 
in  his  duty  descripticm.  The  nuqority  of  die  tedmical  instruction  is  provided  in  a 
traditional  platform  format  Students  sit  at  desks  in  dassromns  wifo  a  ratio  ot  1 
instructor  per  20  students  for  conference  and  demonstration  instruction,  and  a 
ratio  of  1  instructor  per  6  students  for  practicai  exercises  with  'Itardware 
(mented*  equipment  (PE  1). 

The  practical  exercises  take  up  fiuee-fourfiis  erf  die  academic  instruction  and 
involve  mamly  die  use  of  small  handheld  equipment  items  that  perform  similar 
functions  to  equqmient  found  in  an  advanced  madi  class.  The  graphical  firing 
table  (GFT)  is  similar  to  a  slide  rule  and  the  BUGS  is  a  modified  handheld 
calculator.  These  are  used  while  working  diroug^  a  manual  of  piq>er-and-pencil, 
practical  exercises.  The  emphasis  on  practical  exercises  underscores  die  difficulty 
of  training  hi^y  cognitive,  computational  tasks.  The  first-time  feU  rates  for 
several  of  these  training  events  has  hovered  above  20  percent  The  manual 
gunnery  computational  skills  are  difficult  to  maintain  widiout  extensive  practice. 
Students  frequentiy  forget  what  diey  learned  in  these  earlier  training  segmenta 
The  remaining  practical  exercise  tasks  involve  other  hands-on  practice  widi  maps 
and  various  items  of  communications  equipment  Generally,  students  work 
alone  radier  than  in  groups. 

Thebulkof  the  training  is  provided  by  die  Gunnery  Department  and  inlesser 
degrees  by  die  Communications/Electronks  Department  and  the  Target 
Acquisition  Department  (map  reading).  When  training  schedules  permit,  the 
Gunnery  Department  offers  an  integrated  command  post  exercise  (CPX)  for 
13E10  and  13F  soldiers.  The  CPX  provides  realistic,  field-oriented  training  to 
augment  academic  instruction.  The  CPX  setup  includes  a  control  station  and  six 
"cells"  representing  six  13E  FDCs.  Each  cell  resembles  die  interior  of  an  FDC  and 
contains  the  necessary  equipment  Students  demonstrate  dieir  acquired  skills 
while  dieir  performance  is  mcmitored  by  instructors.  The  Gunnery  Department's 
segment  of  training  culminates  in  live-fire  practice  (dry  fire)  and  a  live-fire 
exercise. 
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Analytical  Issues 

Current  M06 13E10  AIT  instructional  philosophy,  course  characteristics,  and  use 
of  training  resources  provide  the  framework  for  die  aiudysis.  The  course  is 
currently  tau^t  entirely  in-residence.  The  course  would  appear  to  be  a  good 
candidate  for  reorganization  because  of  its  emphasis  on  cognitive  tasks  and  hi^ 
cost  of  training.  Given  the  actual  duties  of  first-term  MOS 13E  soldiers,  some 
taslM  currently  trained  in-residence  mig^t  best  be  trained  in  units.  Odier  tasks 
mig^t  need  to  be  added  to  die  resident  POL  At  the  same  time,  however,  specific 
analysis  is  needed  to  determine  how  much  training  may  actually  need  to  be 
conducted  in-residence  given  key  course  objectives.  Equally  important  for  our 
analysis,  MOS  13E10  ATT  appears  to  be  a  good  candidate  for  eiqiaruled  :ise  of 
training  technologies.  The  highly  cognitive,  computational  skills  required  for  die 
FDC  and  operations  section  duties  are  difficult  to  train  and  maintain.  Increased 
use  of  interactive  training  technologies  could  improve  training  effectiveness  for 
resident  and  nonresident  training,  but  analysis  is  needed  to  determine  possible 
costs  and  benefits.  The  following  job  analysis  helps  to  clarify  diese  issues. 


Anaivti'tl  Method 

As  aesc::i  ^  *  in  Section  2,  die  MOS  13E10  job  analysis  involves  four  steps: 

•  Select  tasks  for  analysis 

•  Collect  measures  of  task  attributes 

•  Use  fiictor  analysis  to  identify  dimensions  and  groups  of  tasks  widiin  diem 

•  Develop  alternative  POIs. 

Below  we  describe  the  measures  used  in  the  job  analysis  and  how  we  conducted 
the  statistical  analysis.  Analytical  results  and  description  of  alternative  POIs 
follow  next 

In  order  to  cast  the  widest  net  for  tasks  to  be  considered  in  our  job  anal}rsis,  we 
focused  on  the  universe  of  skill-level  one  and  skill-level  two  tasks  (SLl-2)  for 
MOS  13E.  These  tasks  were  identified  using  the  Fort  Sill  Master  Critical  Task  list 
Gune  1991),  the  MOS  13E10  Soldier's  Manual  (September  1985),  the  MOS  13E10 
POI  (March  1989),  and  the  AOSP  cannon  fire  direction  specialist  incumbent  and 
supervisor  surveys  (1987). 

We  then  obtained  three  measures  of  on-the-job  task  performance  from  the  AOSP 
cannon  fire  direction  specialist  surveys  and  seven  measures  of  task 
characteristics  from  SMEs  at  Fort  SilL  The  final  dataset  consisted  of  201  tasks. 
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Tlie  10  measures  used  in  our  analyses  are  listed  in  Table  3.1.  The  mean  values 
and  standard  deviations  (SDs)  are  die  average  values  for  these  measures  across 
all  tasks  included  in  our  aiud)r8es.  The  range  of  values  for  each  measure  is  also 
provided.  Each  of  die  measures  is  described  in  more  detail  below. 


AOSP  Measures 

Job  Incumbent  Radi^  The  1987  AO^  field  survey  of  MOS 13E10  soldiers 
contained  data  from  incumbents  who  rated  dieir  own  frtapttnof  qfPerformence  of 
601  MOS  13E  tasks  in  SLl-4.  We  focused  attention  on  the  subset  of  tasks 
included  in  SLl-2. 

The  following  criteria  were  used  to  identify  die  appropriate  MOS  13E10 
respondents  from  the  total  of  445  incumbents  who  completed  die  frequency  cf 
Performance  survey.  To  be  included  in  the  anal}^,  survey  respondents  needed 
to  indicate  that  they  were  at  SLl  in  a  TOE  unit  widi  13E  as  primary  MOS,  and  at 
one  c  f  the  following  fire  direction  duty  positions:  Assistant  Chief  Fire  Direction 
Computer,  Assistant  Fire  Control  NCO,  Chart  Operator,  Chief  Fire  Direction 
Computer,  Fire  Direction  Computer,  Hre  Direction  Specialist,  Fire  Direction 
Specialist  Radio  Telephone  Operator,  Radio  Telephone  Operator,  or  Senior  Fire 
Direction  Specialist  These  criteria  yielded  a  total  of  137  (30.8  percent) 
respondents  whose  data  were  used  for  die  two  frequency  measures  described 
below. 

Tables.! 

Mcasoies  Used  in  the  Analysis 


Source 

Range 

Mean 

SD 

AOSP  measures 

Job  incumbents 

Percentage  of  incumbents  who  report 

doing  task 

0-100 

59.11 

15.09 

Number  of  times  per  year  done 

(M80 

116.40 

38.04 

Supervisor 

Training  emphasis 

1-6 

3.73 

0.44 

SME  ratings 

Location 

0-2 

1.69 

033 

Prerequisite 

0-1 

0.47 

035 

Immediacy 

0-1 

038 

036 

Interactivity 

0-1 

034 

038 

Reasoning 

0-1 

0.09 

0.15 

Transferability 

0-1 

036 

0.39 

Equipment 

0-1 

0.60 

0.43 
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Percentage  of  Inciififbents  Who  Report  Oojnf  Task.  Hie  AOSP  questicnuuure  for 
job  incumbents  asks  cannon  fixe  direction  specialists  to  indicate  whefiier  fiiey  axe 
called  upon  to  perform  a  given  task.  Hie  percentage  of  soldiers  who  report 
doing  a  task  can  range  frmn  0  to  100  percent  Hie  value  for  fiiis  measure  shown 
in  Table  3.1  is  ttie  average  value  across  tasks  included  in  our  job  analysis. 

Number  of  Times  per  Year  Done.  Job  incumbents'  ratings  of  how  often  they 
perform  a  particular  task  were  converted  from  a  7-point  "relative  time  spent" 
(RTS)  scale  to  the  estixxiated  Absolute  Frequency  (AF)  of  performance  in  number 
of  times  performed  per  year  (0-480).  Hie  RTS-to-AF  conversion  is  part  of  file 
AOSP  Comprehensive  Occupational  Data  Anal3rsis  Programs  (CODAPs).^ 
Combined  with  other  measures,  file  percentage  of  MOS 13E10  soldiers  called 
upon  to  do  a  task  and  the  frequency  wifii  which  file  task  is  performed  can  be 
useful  indicators  of  whether  a  task  or  group  of  tasks  should  be  included  for 
resident  or  nonresident  training. 

Job  Supervisor  Ratings.  Hie  1987  AOSP  surveys  of  MOS  13E10  soldiers  also 
collected  data  from  MOS  13E10  supervisors,  who  rated  the  same  601  SLl-4  tasks 
on  training  emphasis  for  SLl  caxmon  fire  direction  specialists.  We  used  responses 
from  all  of  the  40  supervisors  to  whom  the  survey  was  administered.  They  listed 
their  primary  MOS  as  13E  and  their  pay  grade/rank  as  E-6  SSG/SP6.  Most 
respondents  (98  percent)  had  one  or  more  years  of  experience  with  MOS  13E, 
were  in  TOE  units  (93  percent),  and  were  from  field  artillery  units  (90  percent). 
For  analytic  purposes,  we  calculated  the  mean  training  emphasis  rating  of  file  40 
supervisors  for  each  of  the  SLl-2  tasks  included  in  our  analysis. 

Training  Emphasis.  Supervisors'  ratings  of  training  emphasis  were  each  rated  on 
a  7-point  scale  with  1  meaning  "caxmot  evaluate"  and  anchored  fix>m  2  ("no 
training  reqviired  for  SLl")  to  7  ("higji  training  emphasis  for  SLl").  We 
transformed  the  AOSP  7-point  scale  to  a  6-point  scale  by  treating  "caxmot 
evaluate"  as  missing  data  wd  subtracting  a  value  of  1  fix>m  each  level  These 
ratings  were  then  aggregated  to  obtain  the  average  of  the  supervisors'  ratixigs  on 
each  measiue.  Supervisor  ratings  fiiat  indicate  a  training  empluisis  for  MOS 
13E10  soldiers  help  to  identify  critical  tasks  for  training  at  SLl  and  perhaps  for 
ATT  at  Fort  Sill. 

To  summarize,  these  first  three  measures  were  generated  from  fiie  most  recently 
fielded  job  incumbent  and  job  supervisor  AOSP  surveys.  The  data  collected 


^The  RTS-to-AF  conversion  and  rationale  for  its  use  for  critical  task  selection  are  discussed  in 
several  papers  by  the  US.  Army  Personnel  Integration  Conunand.  For  a  summary  see  Goldberg,  n.d. 
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reflect  the  insights  and  perfbnnanoe  ejqjoienoe  of  M06 13E10  and  their 

supervisors,  in  M06 13E  TOE  units,  on  M06 13E10  jobnidated  tasks. 

Subject  Matter  Expert  Ratings 

The  next  group  of  measures  included  in  our  job  analysis  addresses  additional 
attributes  of  tasks  relevant  to  training  organization  and  delivery.  Hie  seven 
measures  described  below  were  developed  at  RAND  and  collected  frmn  a  group 
of  course  instructors  at  the  Field  Artillery  Center.  Ihe  conversions  of  die  9^ 
ratings  to  numerical  values  are  also  giiren  for  each  rating. 

Location.  Tasks  are  rated  according  to  fliey  are  performed  in  typical  units 
under  full*standard  (nocqiractice)  conditions. 

0  B  Garrison.  Ihe  task  is  performed  in  a  garrison  setting. 

1  *  Both.  The  task  is  performed  in  die  field  and  in  garrison. 

2  s  Field.  The  task  is  performed  in  the  field  (including  ranges  and 

maneuver  areas). 

The  location  of  task  performance  may  play  a  role  in  determining  where  diese 
tasks  are  trained.  For  example,  some  tasks  performed  in  the  field  may  be  better 
trained  in  the  unit  rather  dum  in-residence  because  of  improved  access  to 
training  opportunities. 

Prerequisite.  This  category  describes  how  much  die  ability  to  perform  die  task  is 
prereqtasite  to  die  ability  to  perform  other  tasks  done  by  soldiers  of  die  same  skill 
level 


0  =  Specific.  The  task  is  unique  and  does  not  generalize  to  odier 
tasks.  Thus,  a  "specific"  task  is  an  isolate  among  tasks  in  terms 
of  its  performance  requirements. 

1  =  General  The  task  has  broad  application  for  this  grade,  in  diat  it 
is  required  as  part  of  more  specific  tasks.  If  soldiers  do  not 
know  how  to  do  diis  task,  diere  are  odier  tasks  diat  diey  cannot 
possibly  do. 

The  identification  of  generic  building  block  tasks  whose  mastery  is  prerequisite 
to  successful  performance  of  other  tasks  can  provide  information  for  the 
sequencing  of  training. 
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Immcdiaqr.  Tasks  are  rated  on  ttiis  dimension  according  to  how  much  lead  time 
is  available  for  preparation  to  pohxm  the  task,  prior  to  it  being  demanded  to  full 
standard. 

0  s  Low  Immediacy.  Time  exists  to  prepare  to  perform  ttiis  task 

(ranging  from  several  hours  to  months,  depending  oa  dte  task). 
In  a  nonemergency  situation,  diere  is  little  or  no  pressure  to 
rush  preparation.  Even  in  a  combat  situation,  the  use  of 
reference  material  can  be  expected. 

1  s  Hi^  Immediacy.  Ihe  job  requires  dus  task  to  be  done  eidrer  at 
any  time  or  on  a  regular  basis.  Task  accomplishment  is  very 
time  and  situation  sensitive  When  needed,  dtese  tasks  must  be 
done  correcdy  without  consulting  reference  or  training  materiaL 

Tasks  duit  need  to  be  performed  rig^t  away,  sudt  as  drose  central  to  processing 
fire  missions,  may  be  designated  for  resident  traiiung  because  of  readiness 
considerations. 

Interactivity.  Tasks  are  classified  according  to  how  diey  are  performed  widiin 
the  context  of  group  efforts  or  unit  missions.  They  may  be  viewed  as  completely 
individual  and  requiring  no  interactiai,  or  as  part  of  a  team  effort  in  which 
collaboration  is  the  key  to  success. 

0  =  Limited  Interactivity,  hi  diese  tasks,  people  work  individually, 
even  if  they  work  toward  a  ccnnmon  goaL  Tasks  that  form  part 
of  an  interactive  task  are  rated  "0"  if  labor  is  divided  according 
to  specialization  and  does  not  require  close  synchronization;  Le., 
some  people  do  some  diings  while  odier  people  do  odier  diings. 
The  results  of  these  individual  tasks  are  joined  at  some  point  to 
produce  the  unit  product 

1  =  Cooperative.  These  tasks  require  ongoing  interaction  by 

members  of  a  unit  Success  for  die  individual  task  is  impossible 
to  define  outside  die  context  of  die  unit  Roles  nuy  be  well 
defined,  or  fluid  collaboration  may  be  necessary. 

The  key  to  rating  these  tasks  is  defining  the  outcome  of  die  specific  task  and  dien 
deciding  whedier  die  task  can  be  achieved  by  one  individual  Knowing  whether 
a  task  is  performed  interactively  or  individually  is  relevant  to  dedsirms  about 
how  and  where  to  train  a  task  (e.g.,  in  a  small  group,  dassrocnn  setting). 
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ReaMming.  Each  task  is  rated  according  to  dteamotmt  of  iudgauntrequiicd  to 
complete  it 

0  s  Rote.  These  tasks  require  motor  skills  (manipulation  of 

equipment),  memorization  of  a  sequence  of  steps,  or  tiie  use  of  a 
diecklist  or  similar  job  aid,  and  no  more  irwlqpth  arudysis,  for 
completkm. 

1  s  Cognitive.  These  tasks  require  tiuit  toe  performer  understartd 
the  underlying  conditions  axul  rationale  for  the  task  before 
applying  professional  judgment  and  expetience  to  complete  it 
It  is  difficult  to  define  such  tasks  without  first  defining  a 
situation  <x  context  in  whidi  tiiey  will  be  performed. 

The  distinction  between  cognitive  and  rote  (procedural)  tasks  is  helpful  for 
decisions  about  hotc  to  train.  Tasks  that  require  on>line  judgment  may  call  for 
simvilation  and  diagnostic  feedback  such  as  provided  in  intelligent  tutoring 
systems.  Rote  tasks  may  prove  especially  suitable  for  repetitive  drill  and 
practice. 

Transferability.  This  category  describes  how  similar  tasks  are  to  civilian  or 
military  tasks. 

0  s  Military.  Intensive,  specialized,  military  training  is  required  to 
accomplish  this  task. 

1  s  Qvilian.  A  soldier  placed  in  a  civilian  situation  can  accomplish 
a  similar  task  wito  minimal  orientation.  Conversely,  a  civilian 
placed  in  a  military  unit  can  accomplish  ttiis  task  wito  nunimal 
orientation. 

Tasks  are  given  a  "civilian"  rating  when  comparable  tasks  are  also  found  in 
civilian  work.  Military  tasks  are  so  rated  because  they  have  little  civilian 
transferability.  Tasks  identified  as  specific  to  the  military  require  specialized 
training  in  branch  schools  and/or  units.  In  contrast,  tasks  ttuit  are  iM>t  unique  to 
the  military  may  be  open  to  other  training  options  in  civilian  education  and 
training  settings. 

Equipment  Tasks  are  rated  on  whether  or  not  tiiey  require  the  use  or 
manipulation  of  equipment  for  successful  completion. 

0  =  No  Equipment 

1  s  Equipment 
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The  essence  of  ttte  task  must  icijuiie  the  use  of  equipment  or  manipulation  o(  a 
device  to  be  rated  "I."  Equqnnent  that  could  possibly  assist  in  accomplishing  a 
task  (e.g.,  binoculars  fear  terrain  observatian)  should  not  cause  the  task  to  be  rated 
as  requiring  equipment  Furdier,  a  ''look  up  in  a  table"  type  of  task  requiring  a 
chart  or  book  is  not  consideted  an  equipment  task.  Tasks  requiring  equipment 
are  ones  for  whidi  device-based  training  approadies  mi^t  be  e]q>anded  or 
developed. 

Factor  Analysis  and  Task  Rankings 

Method  of  Analysis.  We  used  fadxn  aiudysis  (eg.,  Hannan,  1976)  to  uncover  a 
small  set  of  general  dimensions  of  M06 13E10  tasks.  We  structured  dte  data  in 
Table  3.1  as  a  rectaitgular  array  and  calculated  correlations  between  each  pair  of 
measures.  Listwise  deletion  was  used  in  constructing  ttte  correlation  matrix. 

This  resulted  in  201  tasks  widi  complete  data  on  die  10  measurements.  We  then 
used  die  principal  component  analysis  method  to  reduce  die  dimensionality  of 
the  original  10  measurements.  We  furdier  considered  only  hictor  dimensions 
widi  eigenvalues  of  at  least  1.0.  The  hKtors  were  rotated  aconding  to  the 
varimax  criterion,  for  easier  interpretation  of  die  factor  loadings  on  die  10 
measures. 

To  aid  our  interpretation  of  each  foctor  dimension,  we  considered  only  measures 
with  the  strongest  loadings  0  JO  or  £  -0  JO}.*  These  conventicmal  cutoff  values 

served  to  reduce  die  number  of  defining  measures  for  a  fiictor  ffom  10  to  only 
diose  with  at  least  25  percent  of  die  total  variance  accounted  for  by  die  fiictor. 

Calculation  of  Factor  Scores.  We  next  use  the  fiictor  analysis  results  to  calculate 
scores  for  each  task  on  each  dimension.  Again  we  considered  only  die  variables 
with  positive  loadings  ^  0  JO  and  diose  widi  negative  loadings  ^  -0  JO.  The 
composite  factor  scores  were  computed  following  a  unit  weighting  strategy, 
which  consisted  of  three  steps.  First,  we  coiverted  die  values  on  each  measure  to 
standard  scores  (z-scores).  Next,  we  multiplied  die  z-score  of  each  defining 
measure  by  1  or  -1  according  to  die  positive  or  negative  loading  on  die  factor. 
Finally,  we  took  the  average  of  these  products  to  generate  die  composite  fiictor 
score.  The  factor  score  values  were  then  used  to  rank  order  all  of  die  tasks  on 
each  of  die  dimensions. 


*A  variable's 'loading'’ on  a  foctor  is  the  comiation  between  the  variable  and  the  6Ktor.  This 
loading  will  fall  within  a  range  of  1.00  (perfect  positive  correlation)  to  -lOO  (perfect  native 
correlation). 
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Factor  Analysis  Results 

Ihe  aiudysbyiddcd  four  dimeniiam  of  fire  direction  ^wdaJict  tildes:  Frequent 
MOS 13E10  Ta^,  Urgent  Contbet  Taste,  Efu^nnmt  Tnter  end  Interactive  Taste. 
TsMe  32  provides  fite  eigenvalues  and  percentage  of  the  total  variance 
accounted  fin:  by  eedtfector.  Ihe  loadings  for  tfto  measures  ttut  meet  the 
defining  criteria  on  eed\  dimension  are  provided  in  Table  32. 

Our  interpretations  of  esdi  of  ttie  four  ^06 13E10  task  dimensions  are  based  on 
eadt  foctor's  defining  measures  and  die  tasks  ranked  attd  'low*  on  each 
dimension.  Tables  3.4-3.7  summarise  die  task  rankmgs,  usn^  the  15  hi^test  and 
lowest  ranking  tasks  on  each  dimension  for  illustraticsL  The  complete  rankings 
of  all  201  tasks  on  each  dimensian  are  given  in  Appendix  TaUes  A.1-A.4. 


Table  3Jt 

General  Dimenaioas  of  MOS  13E10  Taaki 


Factor 

Name 

Eigenvalue 

Percentage  of  Total 
'  Variance  Accounted  for 

1 

Prequmt  MOS  13E10  tasks 

32S 

249 

2 

Urgent  combat  tasks 

1.92 

212 

3 

Equipment  tads 

127 

17.1 

4 

Interactive  tasks 

1.12 

12.9 

NOTE:  Total  amount  of  variance  acxxiunled  for  Is  762. 


Table  32 

ReanHs  of  Factor  Analysis 


Measure 


Frequent  Urgent 

MO613E10  Combat  Equipment  Interactive 
Tad»  Tasks  Tasks  Tasks 


Percentage  of  MOS  13E10  soldiers  doing 

029 

task 

Number  of  times  per  year  done 

028 

0.61 

Training  enqphasis 

029 

Location: 

0.68 

Prerequisite 

052 

-052 

Immediacy 

0.75 

Transferability 

■0.79 

Equipment 

025 

Interactivity 

Reasoning 

0.65 

026 


NOTE:  Only  the  defining  measures  that  loaded  (above -f  020)  or  low  (below -020)  on  each 

of  the  four  solution  fectors  are  shown. 
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FmiumtMOS  13E10  Taaks  (Factor  1) 

nKtor  1  (aooountteg  for  219  pesomt  of  the  CQoibtead  wince)  is  defined  by 
tttreeineenttcsdiownmT<id>le33:  (1)  percentage  of  cannon  fire  direction 
specialists  wdio  report  (kiing  a  teak,  (2)  training  eai^iaaiB,  and  (3)  mnnber 
times  per  year  the  task  is  done. 

We  interpret  fiiis  tectrar  as  indicating  Frequent  MOS 13E10  hub,  because  the 
defining  measures  show  a  hig^  proportion  of  cannon  fire  direction  ^>edalists 
report  performing  fitese  tasks  and  performing  them  fiaequenfiy.  The  tasks  also 
are  rated  as  having  a  hig^  training  emphasis  by  the  siqiervisots  of  MOS  13E10 
soldiers.  This  factiMr  thus  sppMun  to  point  to  die 'loey  duties'*  in  MOS  13E10  in 
need  of  training. 

To  illustrate.  Table  3.4  lists  die  15  hig^iest  and  lowest  tasks  based  on  die  factor 
scores  on  this  dimension.  The  tasks  in  die  hig^iest  factor  score  include,  for 
exan^ile,  determining  die  grid  comdinates  a  point  on  a  military  map  and 
processing  fire  unit  data  and  weapon  location  using  BUGS,  hi  contrast,  the 
bottom-ranked  tasks  inchide  processing  an  aerial  observer  mission  and 
conducting  a  fire  mission  into  a  secondary  zone. 

Urgent  CotiAat  Tasks  (Factor  2) 

Factor  2  (accounting  for  21.6  percent  of  the  ennbined  variance)  is  defined  by  four 
measures:  (1)  transferability,  (2)  immediacy,  (3)  location  (field),  and  (4) 
prerequisite  (ability).  Note  duit  the  first  defining  measure  has  a  n^goftorkiading 
onFactorZ  This  indicates  tasks  dutoreiioftnni^SoaHr  to  similar  civilian  tasks 
(Le.,  are  military  in  nature).  We  characterize  diis  general  dimension  as 
representing  urgent  combat  (asb.  Hus  dimension  identifies  military  tasks  that 
must  be  performed  immediately  in  die  field  and  diat  are  precursors  for  other 
tasks.  The  defining  measures  denote  an  essential  characteristic  of  urgency  feu:  die 
MOS  13E10  soldier.  These  tasks  may  require  resident  training. 

Table  3.5  provides  a  listing  of  die  15  hig^t  and  lowest  ranking  tasks  on  this 
dimension.  The  hi^iest  ranking  tasks  include  tasks  esseni^al  to  the  fire  mission; 
e.g.,  construct  an  emergency  fire  chart,  plot  targets,  and  determine  and  announce 
chart  data.  At  die  bottom  of  die  ranking  are  a  number  of  tasks  involving 
maintenance  of  communications  equipment 
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Tabu  34 

TaakawithHigbaa»aadLawaamaiilriiigiwtPaeloali:  Piagtiit  MOS 13E10  Taaka 


Rank 

Tide 

Factor  Score 

Highest  ranking  tasks 

1 

Send  radio  meisage 

1J19 

2 

Detennine  die  grid  ooocdinatca  at  a  point  on  a  military  map 
using  the  military  grid 

ISS 

3 

Install  and  operate  Iriephone  set  TA-312/FT 

1.499 

4 

ProoeM  fire  unit  data  and  weapon  kxatian  using  the  backup 
computer  system  (BUGS) 

1.462 

5 

Process  ammunition  data  using  the  backup  oompider  ^stem 
(BUCS) 

1374 

6 

Identify  terrain  features  on  a  map 

1364 

7 

Install  antenna  group  OE-254/C3tC  (team  method) 

1341 

8 

Process  an  area  fire  misskin  using  the  backup  computer  system 
(BUGS) 

1329 

9 

Process  observer  data  using  the  badntp  cnnputer  system 
(BUGS) 

1321 

10 

Operate  AN/VRG-46  radio  set  (AN/VRG-12  series) 

1317 

11 

Prepaie/operate  tactical  FM  radio  set 

1393 

12 

Initialize  the  badn^  computer  system  (BUGS)  and  verify  files 

1319 

13 

Enter  map  modification  data  into  die  badotp  con^uter  system 
(BUGS) 

1307 

14 

Process  taiget/known  point  data  using  the  backup  computer 
system  (BUGS) 

1.197 

15 

PrcKXSs  con^uter  MET  information  uring  BUGS 

1.195 

Lowest  ranking  tasks 

187 

Determine  and  announce  fire  commands  for  prearranged  fires 

-1.196 

188 

Gompute  firing  data  manually  for  toxic  chenikal  projectile 

-1.458 

189 

Determine  firing  data  for  an  HOB  correction  for  shell  IGM 
(M444  and  M449  series) 

-1.490 

190 

Detennine  firing  data  for  shdl  rq>  uring  die  GFT 

-1523 

191 

Detennine  loeation/aldtude  of  HB/MPl  by  computing  polar 
plot  data 

-1542 

192 

Detennine  the  HB/MPI  location  by  graphic  intersection 

-1547 

193 

Process  an  aerial  observer  mission  (ranging  rounds) 

-1551 

194 

Detennine  location/altitude  of  HB/MPI  by  computing  grid- 
coordinated  altitude 

-1554 

195 

Detennine  and  announce  fire  commands  for  a  RAAM/ADAM 
mission 

-1570 

196 

Detennine  firing  data  for  shell  copperhead 

-1578 

197 

Determine  uid  announce  fire  commands  for  a  copperhead 
miarion 

-1584 

198 

Detennine  a  GFT  setting  and  GFT  deflection  correction  fiom  an 
HB/MPI  radar  registration 

-1.637 

199 

Detennine  GFT  settings  for  6400  mils  (dght-directional  MET) 

200 

Gonduct  a  fire  mission  into  a  seomdary  zone  (zone-to-zone 
transformation) 

-1.776 

201 

Determine  firing  data  for  shell  RAAM/ADAM  using  die  GFT 

-1520 
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TabteSJ 

TmIm  with  Higfaot  and  Low€«t  Ranking  on  Fictor  2;  UigaatCanbal  Tasks 


Rank 

ntie 

Factor  Score 

Highest  ranking  tasks 

1 

2 

Construct  an  emeigency  firiftg  diart 

Plot  targets  and  detent^  and  annoanoe  chart  data  (manual) 

1337 

1.185 

3 

Process  an  area  fire  mission  using  die  battery  computer  system 

1.179 

4 

(BCS) 

Process  hasty  fire  mission  (hip  shoot) 

1.130 

5 

Compute  and  announce  site,  ang^  of  site,  and  vertical  an^es 

1357 

6 

Coofipute  firing  data  for  fire^for-effect  (FFE)  miasian 

0.978 

7 

Receive/record  data  for  HB/MPI  registration  from  observation 

0.947 

8 

posts  01/02 

Determine  data  to  orient  observers  for  an  HB/MPI  (or  radar 

a947 

9 

HB/MPI)  registration 

Conq^ute  foing  data  fw  battalion  mass  radar  ae^t  mission 

0.935 

10 

ProcM  an  immediate  suppression  mission 

0.929 

11 

Process  an  area  fire  missicm  using  the  backiqi  conqniter  system 

0332 

12 

(BUCS) 

Receive  correctkms  from  forward  observer  during  fire  mission 

0313 

13 

Locate  target  by  grid  oocvdinates 

0302 

14 

Construct  firing  chart  based  on  map  ^>ot 

0.795 

15 

Prepare  a  surveyed  firing  chart 

0.795 

Lowest  ranking  tasks 

187 

Position  vdiide-mounted/sldd-mounted  generator 

-1350 

188 

CM  load/load  generator  from/onto  carrier 

-1.675 

189 

Perfmm  operator's  PMCS  on  SB-22  pt  switchboards 

-1.693 

190 

Perform  preventive  mainteiunoe  checks  and  services  (PMCS)  on 

-1.693 

191 

gascriine  engine  driven  generator  set 

Record  generator  deficiencies  (DA  form  2404) 

-1.693 

192 

Perform  c^ierator's  PMCS/routine  diecks  on  telephone  set  TA- 

-1.717 

193 

312/pt 

Perform  operator's  preventive  maintenance  checks  and  services 

-1.717 

194 

on  antenna  RC-2% 

Perform  vdiide  preventative  maintenance  diecks  and  services 

-1.717 

195 

(PMCS) 

Perform  operators  PMCS  cm  AN/VRC'12  series  radio 

-1.845 

1% 

Perfrnm  operator's  PMCS  cm  AN/VRC-160/AN/VRC- 

-1345 

197 

54/AN/VRC-53/AN/GRC-125  radio  sets 

Perform  operator's  PMCS  on  AN/VRC-46  radio  set 

-1345 

198 

Perform  operator's  PMCS  on  radio  set  AN/PRC-77  or  AN/ 

-1.845 

199 

PRC-25  (RQ 

Perform  c^>erator's  PMCS  cm  AN/VRC-48  radio  set 

-1345 

200 

Perform  operator's  PMCS  on  AN/VRC-49  radio  set 

-1.845 

201 

Perform  operator's  PMCS  cm  AN/VIC-1 

-1369 
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EijuipmeHt  Tasks  (Factor  3) 

Factor  3  (accounting  for  17.1  percent  of  foe  comlfoMd  variance)  has  three  defining 
measures:  (1)  requires  equipment,  (2)  numbered  times  per  year  foe  task  is  done, 
and  (3)  prerequisite  to  ofoers.  Note  foat  foe  third  defining  measure  loads 
negatively  on  this  foctor.  Ihis  means  foat  foe  dimension  is  identifying  tadcs  that 
generally  are  not  building  blocks  for  others.  Altogefoer,  this  general  dimension 
seems  to  point  to  routine  eiTuqmtenf  tasks.  Cooqpared  wifo  other  tasks,  foese  may 
be  more  suitable  for  nonresident  training  <xr  use  of  TADS6  when  this  may  be 
applicable. 

Table  3.6  shows  that  tasks  nmldng  hig^t  on  this  dimension  cover  installation, 
operation,  and  maintenance  of  vehicles,  communications,  aiui  fire  direction 
center  computer  equipment  In  contrast,  foe  tasks  at  foe  bottom  of  fois 
dimensi<x\  include  coiiq>lex  cognitive  gunnery  computation  tasks.  These  nuiy  be 
especially  suitable  for  interactive  technologies  sudi  as  onnputerhased  training. 

Interactive  Tasks  (Factor  4) 

Factor  4  (accounting  for  12.9  percent  of  the  conbined  variance)  is  defined  by  two 
measures:  (1)  reasoning  and  (2)  interactivity.  ThiB  general  dimension  appears  to 
identify  interactive  tasks.  Tasks  requiriz^  reasoning  are  cognitive  by  foeir  very 
nature,  whereas  interactive  tasks  require  foe  soldier  to  cognitively  monitor  foe 
behavior  of  others.  The  teaching  of  such  tasks  mig^t  require  group  interaction. 

Table  3.7  illustrates  foe  tasks  identified  by  fois  dimension.  Ihehi^testrankmg 
tasks  include,  for  example,  processii^  simultaneous  fire  missions  and  installing 
anteimas.  In  contrast,  tasks  that  rank  lowest  cm  fois  dimension  may  be 
performed  by  an  individual  (e.g.,  perform  operator's  preventive  maintenance 
checks  and  sovices). 


Developing  Alternative  POIs  for  MOS 13E10  ATT 

Each  of  foe  four  dimensions  he4>s  determine  foe  training  requirements  of  MOS 
13E10  soldiers.  Factor  1  identifies  foe  core  tasks  performed  most  frequently  by 
cannon  fire  direction  specialists.  These  tasks  have  a  hig^  training  emphasis. 
Factor  1  provides  the  initial  identification  of  tasks  to  be  considered  for  training. 
It  gives  little  insist,  however,  into  alternative  mechanisms  for  organizing  and 
delivering  training,  such  as  which  tasks  are  necessary  for  resident  and 
noruesident  training.  However,  since  Factor  2  sneasures  "urgent  combat  skills," 
this  job  dimension  truiy  indicate  the  tasks  wifo  highest  priority  for  resident 
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TabkM 

Tasks  williHigliMl  and  LowntRnkiag  on  Factor  3:  E^pmcnt  Taste 


Rank 

Titk 

Factor  Score 

H^iest  nuddng  taste 

1 

Ferfonn  vdiide  fneventive  tnaintsnance  diacks  and  services 
(PMCS) 

1358 

2 

Pferfocm  preventive  maintenance  dieda  and  services  (P^^:S)  on 
gasoline  engine  driven  generator  set 

1384 

3 

Off  load/load  generator  from/onto  carrier 

1347 

4 

Install  antenna  group  OE-254/GRC  (team  metiiod) 

1333 

5 

Shutdown  the  batte^  computer  system  (BCS) 

1333 

6 

Positian  vdiide-mounted/skid-mounted  generator 

1311 

7 

Perform  operator's  PMCS  on  AN/VRC-46  radio  set 

1.145 

8 

Perform  operator's  preventive  maintenance  dtecks  and  services 
on  antenna  groiqi  OE-254 

1.131 

9 

Perform  operator's  PMCS/routinedtecks  on  telephone  set 
TA-312/PT 

1.113 

10 

Install  a  generator  set 

1.087 

11 

Install  RC*292  anteima 

1.086 

12 

Install  radio  set  control  grmq;>  AN/GRA*39 

1332 

13 

Record  generator  deficiencies  (DA  form  2404) 

1.029 

14 

Assist  in  destruction  of  communications  security 
equipment/material  to  prevent  enemy  use 

1.026 

15 

Transmit  shot  to  forward  observer  during  fire  mission 

1.005 

Lowest  ranking  taste 

187 

Determine  and  aimounce  fire  commands  for  prearranged  fires 

-1.196 

188 

Confute  firing  data  manually  for  sotoke  prc^ectile 

-1316 

189 

190 

Compute  and  aiuiounoe  site,  angle  of  ate,  and  vertical  angles 
Confute  firing  data  manually  for  edute  phosphorus  (wp) 
projectile 

-1336 

-1344 

191 

Determine  position  correctioro  by  sdution  of  a  concurrent  MET 
message 

-1355 

192 

Determiite  and  aimounce  firing  data  for  an  HB/MPl  radar 
registration 

-1370 

193 

Plot  targets,  determine,  and  armounce  drart  data  (rrtanual) 

-1387 

194 

Plot  the  HB/MPI  (or  radar  HB/MPI)  location  by  grid 
coordinates 

-1306 

195 

Construct  firing  chart  based  on  map  qx>t 

-1319 

196 

Update  a  GFT  settirtg  and  GFT  defieefion  correction  by  solution 
of  a  subsequent  MET  message 

-1341 

197 

Determine  file  HB/MPI  (or  radar  HB/MPI)  location  by  plotting 
polar  eexmlinates 

-1348 

198 

Determine  data  to  orient  observers  for  an  HB/MPI  (or  radar 
HB/MPI)  registration 

-1383 

199 

Determinea  GFT  setting  and  GFT  d^ectiem  correction  from  an 
HB/MPI  radar  registration 

-1.403 

200 

Determine  location/altitude  of  HB/MPI  by  computing  polar 
plot  data 

-1.452 

201 

Construct  an  Emergency  Firing  Chart 

-1.481 
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Tabic  3.7 

Tacks  witti  Highcat  and  Lowest  Ranldag  on  Factor  4:  Inlcncthre  Tasks 


Rank 

Title 

Factor  Score 

Highest  ranking  tasks 

1 

Process  simultaneous  fire  missions 

3.710 

2 

Ofi  load/load  generator  firom/onto  carrier 

2.693 

3 

Assist  in  destructian  of  communications  security 
equipment/material  to  prevent  enemy  use 

2.384 

4 

Install  RC*292  antenna 

2384 

5 

Install  antenna  group  OE-254/GRC  (team  method) 

2384 

6 

Convert  a  oennputerized  fire  mission  in  progress  to  manual 
backiq>  procedures 

2338 

7 

Transfer  a  CPF  settii^  to  iKxuegistering  batteries 

2.029 

8 

Process  hasty  fire  miasian  (hip  shoot) 

2.029 

9 

Position  vehide-mounted/sldd'Oiounted  generator 

1029 

10 

Tr.iitsfer  a  GFT  setting  and  deflection  omection  fo»n  an  offset 
registration 

1.983 

11 

Hand  off  a  misaian 

1.721 

12 

Conduct  a  fire  mission  into  a  secondary  zone  (zone-to-zone 
transformation) 

1.366 

13 

Prepare  and  transmit  messages  to  observer  (manual) 

1366 

14 

Prooss  an  immediate  suppression  mission 

1366 

15 

Maintain  ammunition  status  reports/records 

1320 

Lowest  ranking  tasks 

187 

Poform  c^>erator's  PMCS  on  AN/ VRC-12  series  radio 

-0.716 

188 

Parfdrm  operator's  PMCS  on  AN/VRC-160/AN/VRC- 
54/AN/VRC-53/AN/GRC-125  radio  sets 

-0.716 

189 

Perform  operator's  PMCS  on  AN/VIC-1  intercommunication 
equipment 

-0.716 

190 

Perform  (iterator's  PMCS  cm  AN/ VRC'46  radio  set 

-0.716 

191 

Perform  (iterator's  PMCS  on  radio  set  AN/PRC-77  oi 

AN/ PRC-25  (RQ 

-0.716 

192 

Perform  (iterator's  preventive  maintenance  (diecks  and  services 
on  anteniu  RC-292 

-0.716 

193 

Perform  (iterator's  preventive  maintenance  dtecks  and  services 
on  antenna  group  OE-254 

-0.716 

194 

Perform  (iterator's  PMCS  on  radio  set  ccmtrol  group 
AN/GRA-39 

-0.716 

195 

Perform  (iterator's  PMCS  on  SB-22  pt  switchboards 

-0.716 

196 

Perform  (iterator's  PMCS  on  AN/VRC-48  radio  set 

-0.716 

197 

Perform  operator's  PMCS  on  AN/VRC-49  radio  set 

-0.716 

198 

Connect/disc(mnect  generator  to/from  (iterating  equipment 

-0.716 

199 

Perform  preventive  maintenance  checks  and  services  (I^CS)  (tn 
gasoliiie  engine  driven  generator  set 

-0.716 

200 

Record  generator  deficiencies  (DA  form  2404) 

-0.716 

201 

Adjust  generator  emtput/ voltage/ fre(]uency 

-0.716 

training.  Factor  3,  in  contrast,  may  identify  candidates  for  nemresident  training 
because  these  tasks  are  frequently  performed  "equipment  skills,"  whereas 
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Factor  4  identifies  candidates  for  interactive  training.  Moreover,  both  of  fiiese 
dimensions  call  attentiai  to  possible  training  technologies  (e.g.,  training  devices 
for  equipment  skills  and  interactive  technologies  for  hard>to-train  cognitive  tasks). 

Based  ch\  such  logic,  we  developed  a  number  of  decision  rules  for  using  task 
rankiitgs  to  suggest  possible  changes  in  die  organization  and  delivery  of  MOS 
ISEIOAIT.  On  the  basis  of  factor  score  rankings,  we  sou^t  to:  (a)  ida\tify  tasks 
to  be  trained  and  those  to  be  elimiiuited;  (b)  determine  where  and  when  tasks 
might  be  trained;  and  (c)  indicate  how  difierent  groups  of  tasks  might  be  trained 
with  alternative  training  technologies.  The  development  of  fiiese  rules  was 
guided  by  the  additional  goals  to  suggest  changes  in  training  orgaiuzation  and 
delivery  while  remaining  true  to  fixe  principal  course  training  objectives  of 
preparing  new  MOS  13E  recruits  to  serve  as  SLl  cannm  fire  direction  specialists. 

Identifying  Training  Content 

Tasks  foat  rank  highest  on  the  dimensions  characterizing  MOS  13E10  tasks  are 
potential  candidates  for  training.  According  to  our  anal)rsis,  these  would  include 
the  tasks  performed  most  frequently  by  MOS  13E10  soldiers  (Factor  1),  and  the 
urgent  combat  tasks  (Factor  2).^  Tasks  foat  are  less  important  for  SLl  training  are 
those  wifii  "low"  rankings  on  these  two  dimensions  (e.g.,  conduct  a  fire  mission 
in  a  secondary  zone).^  These  possible  criteria  for  identifying  potential  tasks  for 
MOS  13E10  ATT  cire  shown  in  Table  3.8. 


Table  3 J 

Decision  Rules  for  Identifying  Tasks  for  MOS  13E10  ATT 


Training  Content 

Dimensions 

FI 

F2  F3 

F4 

Include 

high 

ItKlude 

high 

Eliminate 

low 

low 

NOTE:  Job  Diinensions: 

FI  =  Frequent  MOS  13E10  tasks 
F2  =  Urgent  combat  tasks 
F3  =  Equipment  tasks 
F4  =  Interactive  tasks. 


general  rule  for  identifying  the  high-scoring  tasks  on  a  dimension  could  be  to  set  a  cutoff  that 
requires  the  task's  ffKtor  score  to  be  within  the  top  (bottom)  third  of  the  distribution  of  scores  on  the 
dimensioru 

^On  Factors  3  and  4,  however,  tasks  at  both  extremes  of  the  distribution  appear  suitable  for 
trainfog,  as  these  foctors  distinguish  equ^rment  versus  cognitive  tasks  and  interactive  versus 
individual  tasks,  respectively. 
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Determining  the  Location  and  Timing  irf  Training 

Next  we  seek  to  detennine  location  and  timing  of  training,  Le.,  whettier 
should  be  tau^t  in-iesidence  or  in  field  units,  post-AIT.  The  selecticm  of 
for  resident  training  was  guided  by  tiie  key  course  objectives  to  train  soldiers  on 
critical  skill-level  one  13E  MOS-spedfic  skilb  and  the  dimensicms  of  the  MOS 
13E10  soldier's  job  identified  in  our  aiudysis.  We  gave  most  important 
consideratian  to  the  schoolhouse  mandate  to  ensure  ttuit  tiie  graduated  soldier  is 
ready  to  omtribute  efidrtively  in  his  specialty,  especially  in  tite  perfomuunce  of 
combat-urgent  tasks. 

Our  aiudyses  suggest  a  "minimum  essential"  set  of  tasks  for  resident  instruction 
would  ccmsist  of  tasks  ttvat  are  perforoMd  frequently  or  are  combat  urgent  for 
MOS  13E10  soldiers.  Remaiiung  tasks  could  be  considered  for  post- ATT 
nonresident  training  or  a  subsequent  cotirse.  These  could  include  equqnnent 
(e.g.,  involving  PMCS  of  some  communications  gear)  or  interactive  tasks  (e.g., 
anteniu  installation).  Table  3.9  provides  some  possible  decision  rules  to  aid 
decisions  about  "where  and  when"  to  train. 

Identifying  Alternative  Media 

Training  developers  begin  with  hypotiieses  tiuit  certain  methods  of  instruction 
are  preferable  to  others  for  training  certain  tasks.  Alfoou^  tttese  decisions  may 
seem  straightforward,  they  are  not.  For  example,  tiiere  is  a  common  practice  of 
selecting  training  metiiods  based  upcm  "proven"  approaches.  Such  an  approach, 
however,  may  overlook  some  potentially  mcne  cost-effective  mettiods. 

Moreover,  altiiou^  the  training  developer  may  wish  to  consider  a  variety  of 
instructional  methods  and  technologies,  no  hard  rules  exist  for  assigning  tasks  to 


Table  3.9 

Decision  Rules  for  Suggesting  Tasks  for  Resident  and  Nonresident  Training 


Trainiitg  Location 

Dimensicms 

FI 

F2 

F3 

F4 

Resident 

high 

high 

Noruesident 

low 

high 

Nonresident 

low 

high 

Noruesident 

high 

low 

NC3TE:  Job  Dimensions: 

FI  s  Rrequent  MOS  13E10  buks 
F2  s  Urgent  combat  tasks 
F3  »  Equipment  tasks 
F4  =  Interactive  tasks. 
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specific  methods,  media,  and  technologies,  nor  are  tttese  routinely  tested  for 
efficiency  and  effectiveness.  Our  job  and  cost  analyses  can  provide  some 
insists. 

The  statistical  analysis  has  identified  general  dimensions  of  foe  caiman  fire 
diiectian  specialist's  tasks  relevant  to  training.  Ihe  current  FOI  shows  file 
current  method  of  training.  Alternative  approadtes  and  technologies  employing 
similar  instructional  principles  can  be  linked  to  tasks  and  subsequently  screened 
according  to  costs.  Table  3.10  provides  some  initial  criteria. 

These  criteria  suggest  that  tasks  enqjhasizing  cognitive  skills  might  be  trained 
using  such  tools  as  computer-based  training  (CVT),  interactive  videodisc  (IVD), 
or  simulators.  Such  mefiiods  could  substitute  for  existing  approaches  for 
conducting  resident  training.  The  specific  choke  would  be  made  considering  file 
costs  and  effectiveness  of  file  alternative  training  tedinologies.  Further, 
equipment-related  tasks  cuirenfiy  trained  using  'hands-on"  instruction  might 
selected  instances,  be  trained  more  cost-effectively  using  training  devices. 


Implications  of  Analysis  for  the  MOS 13E10  ATT  POI 

The  final  step  of  our  job  analysis  develops  alternative  FOIs  fiiat  incorporate 
alternative  approaches  to  training.  Our  goal  was  to  suggest  ways  to  conduct 
MOS  13E10  ATT  more  efficiently  by  better  aligning  fire  course  wifo  job 
recpiirements  and  expanding  foe  use  of  training  technologies.  To  accomplish 
this,  we  examined  file  current  FOI  in  light  of  our  analysis.  We  reviewed  the  tasks 
ccmtained  in  the  POI  wifo  reflect  to  trainii^  priorities  established  in  our 
analysis.  Tasks  in  file  current  POI  that  did  not  fit  file  criteria  for  inclusicm  for 
resident  training  were  considered  for  elimination  frcm  training  or  for 
nonresident  training  in  units.  We  also  carefully  cxmsidered  ofiier  tasks  (including 


Table  3.10 

Decision  Rules  for  Suggesting  Alternative  Training  Strategies 


Dimensions 

Mefocxls  of  Training 

FI 

F2  F3 

F4 

CBT,  IVD,  simulators 

low 

Training  devices 

hi^ 

NOTE:  Job  Dimensions: 

FI  s  Frec]uent  MOS  13G10  tasks 
F2  s  Uigent  combat  tasks 
F3  s  Equipment  tasks 
F4  s  Intnactive  tasks. 
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skill-level  two  tasks)  not  cunently  trained  in-residcnce  if  our  analysis  indicated 
dtey  fulfilled  criteria  for  inclusion  for  die  resident  course. 

After  reviewing  course  content  we  turned  our  attention  to  training  mettuxls. 
Given  die  emidiasis  on  cognitive  and  equipment-oriented  tasks,  we  sought  to 
recommend  a  "maximum  reasonable"  substitution  of  training  tedmology  for 
current  mediods  of  instruction.  Ihe  substitutions  recognize  die  need  for  attest 
some  "hands  on"  training  and  field  training  exerdses. 

Hus  approach  for  suggesting  alternative  POIs  was  accomplished  in  diree  steps: 

1.  Based  on  die  current  POI,  define  "minimum  essential"  tasks  for  resident 
training  and  tasks  for  elimination  or  distribution  to  units 

Z  "Add-in"  other  essential  tasks  for  resident  training  that  are  not  in  die  current 
POI 

3.  Define  options  for  expanding  the  use  of  training  technologies  in  die  POI 
created  in  die  previous  step. 

The  13  March  89  M06 13E10  ATT  POI  used  as  the  "baseline"  and  die  alternative 
POIs  we  developed  are  shown  in  Appendix  Tables  B.1-B3.  For  eadi  POI,  we 
show  the  training  events,  class  hour  designations,  and  total  hours  of  instruction. 

Potential  for  Changes  in  Content  and  Length  of  Resident  Training 

Current  POL  Our  initial  finding  is  diat  80  percent  of  die  instructional  hours  in 
the  current  resident  POI  f  ddress  core  job  requirements  of  first-term  cannon  fire 
direction  specialists.  We  reach  this  judgment  by  isolating  tasks  suggested  by  our 
analysis  as  frequently  performed  or  combat  urgent  for  skill-level  one  soldiers. 
Our  analysis  indicates  diat  such  tasks  have  hi^  training  enqihasis  and  must  be 
performed  immediately  on  assignment  to  a  unit  Currently,  such  tasks 
encompass  200  of  250  instructional  hours,  including  such  training  events  as 

•  Map  reading 

•  Communications  training  events 

•  Firing  charts,  basic  firing  data,  and  operations  of  the  FIXI 

•  Precision  registrations  and  special  missions 

•  Backup  Computer  System  training. 
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Because  proficiency  in  such  tasks  is  tequiied  to  ensure  fite  ccmbat  readiness  and 
eifectiveness  (rf  artillery  units,  such  tasks  duNild  be  included  for  re«dent  trainii^ 
for  caittuxi  fire  direction  specialists. 

For  example,  a  core  set  of  commiinkations  events  was  retained  in-tesidence 
(with  some  modification)  to  provide  M06 13E10  sokfiers  wifit  a  set  of  gaieric 
skills  essential  for  ccanmunkatian  skill  readiness  to 

•  Operate  in  a  radiotelephoive  net  and  eircode  and  decode  messages 

•  Aufiienticate,  encrypt,  and  decrypt  coordiruites 

•  List  foe  preventive  and  remedial  electronic  courder-countermeasures 

•  Submit  an  MQI  report 

•  Prepare,  operate,  and  maintain  FM  radios  (medium  power  AN/VRC-12 
series  radios) 

•  Construct  and  install  antermas  (antetma  group  OE-254) 

•  Prepare  and  operate  radio  control  group  AN/GRA-39  equ4>ment 

•  Prepare  and  operate  communicaticm  security  equ4mtent 

Tasks  for  Training  in  Units.  Our  analysis  suggested  tasks  for  ^hkh  individual 
training  could  occur  in  unit  settings.  Such  tasks  include  tire  following 
characteristics: 


•  Occur  frequently  either  in  field  or  garrison 

•  Are  not  combat  urgent 

•  Are  equipment-related  or  involve  repetitive  procedures. 

These  criteria  are  similar  to  the  "easy  versus  hard"  and  "tasks  versus  hi^-value 
skills"  dimensions  that  have  been  su^ested  for  choosing  between  AIT  and  OJT 
(Wild  and  Orvis,  1993). 

For  carmon  fire  direction  specialists,  such  tasks  generally  involve  installation  and 
nmintenance  (and  some  operation)  of  conununications  equipment,  generators, 
and  vehicles.  In  addition,  they  include  some  interactive  tasks  (e.g.,  off  load/load 
generator  firom/onto  carrier,  install  RC-292  antenrui,  operate  interaHnmunicatitm 
set  AN/VIC-1).  Such  frequently  performed  procedural  tasks,  specific  to 
equipment  assigned  to  units,  may  best  be  trained  among  intact  crews  in  units. 

Based  on  such  reasoning,  we  identified  18  hours  of  resident  instructicm  (7  percent 
of  current  POI  hours)  that  could  be  conducted  in  units: 
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•  16houxBofcofmBunkatiamtnintng 

•  IhouwmeteowriogiMlmwtigMtniinitiguBngBUCS. 

llw  coounuidcatkKW  tnuning  distributed  to  unit*  indudes  training  on  some 
interactive  tasks  and  training  on  some  types  of  radios  and  antennas  not  induded 
in  die  resident,  generic-sIdU  traintag  for  this  ccju^menL 

Bliminated  Tasks.  Our  analysis  further  suggested  dtat  over  10  percent  of  couise 
material  could  be  considered  for  snnple  elimination  from  die  current  POL  Ihis 
could  include 

•  25  hourasidlHevd  two  meteorological  mesesgn  training 

•  6  hours  of  land  navigation 

•  1  hour  extra  orientation. 

Our  analysis  suggested  that  current  meteorological  message  training  may  not  be 
required.  These  tasks  tend  to  be  performed  infrequently  by  aisoldiets  and 
were  given  low  training  enqdiasis  by  these  soktieis'supervisocs.  Theland 
navigation  tasks,  according  to  the  task  anafysis  resullB,  do  not  seem  as  central  to 
job  requirements  as,  say,  fire  chart  construction  or  mamial  gurmeiy 
computations.  Anhourof  initial  gurmeiy  orientation  was  also  eliminated,  based 
on  the  advice  ai  SMEs. 

In  sum,  our  initial  examination  of  the  13E10  ATT  Pra  identified  18  class 

hours  for  training  in  units,  32  class  hours  for  elimination  from  the  current  POL 
and  a  trinunerMOSlSElO  ATT  FCTcopyrising  200  daas  hours  of  resident 
instruction.  Ihe  specific  alternative  PU  is  found  in  Appendix  Table  B.2. 

Tasks  Added  to  Resident  Training  Our  analysis  also  identified  tasks  not 
currendy  in  die  POI  that  fit  the  "minimum  essential"  criteria  for  induskm  for 
resident  training.  Such  tasks  are  combat  urgent  or  fieejuendy  performed  by  M06 
13E10  soldiers;  diey  are  often  prerecpiirite  to  other  tasks.  Most  of  diese  were 
Battery  Computer  System  tasks,  currently  designated  as  SL2,  whidi  are  included 
in  a  separate  MOS 13E10  "frwt-track"  course.  The  statistical  analysis,  however, 
showed  diat  these  tasks  are  in  fact  perfemned  frequently  by  SLl  soldiers,  reedve 
high  training  emphasis  from  siqiervoois,  and  appear  odierwise  similar  to  other 
MOS  13E10  tasks  in  die  fire  direction  center. 

Thus  as  part  of  our  devek^nnent  of  ahemative  POb,  we  identified  29  new  class 
hours  of  BCS  (or  lightweight  Computer  Unit— -LCU)  instruction  from  the  "fast* 
track"  course  fm  resident  training.  The  29  new  class  hours  produce  an  "Add-In 
POI"  widi  a  total  of  229  class  hours.  Even  with  diese  additional  tasks,  however. 


42 


weicdtioelhel3Mirch89POfb3r21hou»(or8pcfoai^  IhiiMOOMi 
•llsmativc  PCX  is  pxovided  in  Appcndbt  TaUe  B3. 

Potential  for  Expanded  Uee  of  Training  Tedmologiee 

We  next  turned  our  atlmtkn  to  potaitial  q>pikBtion»  of  training  tedmologieB  in 
the  M06 13E10  PCX.  For  the  purpose  of  ttiia  one  study,  nee  uied  the  "Add-In 
POr  and  developed  a  ttiird  ahemative,  varying  the  tedmologies  used  to  ccxiduct 
dte  training. 

Computer-Based  Training.  By  the  i^lkstian  of  the  prkidpks  discussed  eariier, 
we  sdected  CBT  ss  an  alternative  meduxl  lor  conducting  a  portion  of  existing 
practical  exercises.  We  dioseCBT  because  evidence  feom  research  in  cognitive 
science  and  education  psydudogy  suppmts  its  use  for  such  haid-tcHzain, 
cognitive  tasks  as  those  required  of  cannon  fire  direction  apedaUsts.  Moreover, 
evidence  suggests  ttukt  CBT  can  inqnove  instructional  efficiency  and  reduce 
training  time  by  one-ttiird.  Tlw  evidence  is  drawn  from  dderennpirical  studies 
of  conqnitermded  instruction  (CAIf  and  more  recent  studies  examining 
intelligent-tutoring  and  interactive- videodisc  systems.* 

The  tasks  identified  as  candidates  for  CBT  were  the  frequentty  performed  or 
cennbat-urgent  tasks  in  die  PCX  wifii  a  cognitiw  componertt  (ie.,  low  on 
Factor  3).  In  principle,  this  could  include  all  training  of  gunnery  computations 
and  BCS/LCU  tasks,  and  (ZEOI  communicatians  tasks.  In  practice,  however, 

CBT  would  substitute  for  practical  exetdses  \^iile  leaving  irdtial  platform 
instructions  and  preexam  drills  intact 

We  estimate  ttmt  CXT  could  be  used  for  7D  hours  (almost  half  of  157  practical 
exerdsehoursandnearly  a  ttiird  of  all  instructional  hours).  Ihe  trainir^  affected 
would  include  die  following: 

•  Ccxistructum  of  firing  charts 

•  Determination  of  diart  data 

•  Bask  firing  data 

•  Determination  of  site,  angle  of  site 


^For  example,  fee  the  revims  by  Fletdwr  (1990)  and  Pari:,  Pwo.  and  SekM  (19S7)  and  a  reoatt 
overview  of  CAl  and  die  cmeiging  new  tedmologies  for  UK  in  cduatton  by  Lewis  (19^. 

*For  exaoqile,  Hadter,  Lemke,  MaatagUo,  and  Moich  (1990)  deKxtbe  ^jfrilGatioitt  with  die 
computer  tutor  aa  a 'attic  or  ooadi';  Newman  (1991)  employs  an 'appientioeah^  tninfaig  model”  to 
ns  design:  Towne  and  Munro  (1991)  cm{^ 'siimdatioiihased  instruction' to  train  technical  sUDs; 
Winkler  and  Polich  (1990)  report  the  effectivienew  of  interactive  vkifodisc  in  Army  oommurdcationi 
training 
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•  Opew»ttoc<tfaeroC(iel»cttdfii«miMiont) 

•  rwoMon  ff  guffinnfw 

•  Special  tnifskm 

•  bitroductian  to  die  BCS/LCU 

•  Petabeee  construction 

•  MiarionpiDcweingaiidiegietnitions 

•  CECX  commtnkations. 

biitia%,  we  aasume  ttiis  substitulian  could  be  aoooai{diahed  on  a  one>for-one 
basis  ^melCBT  hour  »1FE  hour.  Ihu8,tfaealtefnative''CBTP(M*of229Pn 
hours  is  equal  in  length  to  the 'AddteP^*  The  detailed  list  of  events  and 
hours  and  netoods  of  instruction  in  diis  ahemative  "CBT  PU*  is  found  in 
Appendix  Table  B.4. 

Given  igqmivements  in  training  efficiency  suggested  in  toe  literature,  we  will 
also  consider  an  additional  CBT  PU  toat  reduces  the  length  of  the  course  from 
229  to  205.7  hours  based  on  the  assunqrtion  that  CBT  can  train  one-third  foster. 
This  additional  ahenurtive  PCX  is  shown  in  ^qjendix  Table  B5. 

Conclusions 

The  job  analysis  demonstrates  toe  potential  Ax  reducing  the  length  of  resided 
training  and  e)q>anding  toe  use  of  training  tedirtology(q>ecifically,  CBT).  Upto 
20  perccm  of  toe  existing  PCM  might  not  need  to  be  trained  m-residenoe. 
However,  toe  potential  to  reduce  tiie  lengto  of  tois  course  is  limited  and  likely  to 
be  less  titan  indicated  because  other  tasks  not  currently  trained  may  need  to  be 
added  in  (e.g.,  **SL2"  tasks  that  are  performed  by  SLl  srddiers).  Butde^tethe  - 
indtiskm  of  new  resident  training,  tiie  analysis  produced  a  "net  savmgs"  of  21 
hours  in  a  course  shmtened  from  250  hours  to  229  hours.  Thus,  the  maximum 
potential  for  reducing  course  ki^to  in  M06 13E10  AIT  is  approximately  8 
percent 

In  additknt,  our  artalysis  demonstrates  the  potential  for  CBT  to  train  hatd-to- 
train,  complex  cogititive  tasks  performed  by  cannon  fire  direction  ^tedalists. 

Q9T  could  be  used  hw  itearly  half  of  the  practical  exercise  hours  while  preservirtg 
'Ttands-on'’ eiqterience.  Over  all  instructional  hours,  tiie '‘maximum  reasonable" 
use  of  CBT  in  MOS 13E10  ATT  q>pears  to  be  approximately  31  percent 
Moreover,  CBT  might  increase  training  etodeiKy  by  reducing  training  time  by  as 
mudi  as  one-tiiird  in  tiie  practical  exercises  in  vtoidi  it  is  used. 
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Thus,  the  results  of  the  job  analysis  suggest  ttiree  rr  :>jor  alternative  POb  for  tile 
M06 13E10  ATT  for  furtiier  analysis:  a  "shortened'*  course  that  eliininates  hours 
of  instruction  without  admitting  new  candidates  for  resident  instruction,  an 
"Add-In"  course  tirat  eliininates  tasks  ^lib  admitting  others  tiuit  meet  resident 
training  criteria,  and  a  POI  that  incorporates  CBT.  The  next  section  examines  tiie 
cost  of  tiiese  alternatives. 


m 


4.  Cost  of  Training  Options 


In  Ms  Mction,  we  use  the  nicttMxkdogy  dMoted  te  Section  2  to  anafyze  and 
coo^Mue  die  ooets  of  altanative  MOS  1^0  AIT  piDgnune. 

Weliniitouranelyeisintwoiii^Kictantwmya.  nnt,  we  use  e  static  axme 
baseline  to  identify  reeouioe  and  ooetchangSB.  We  examine  the  opecatian  of  the 
M06 13E10  AIT  couae  for  a  sin^  year,  FY  93,  md  measure  the  differences  in 
resources  and  costs  generated  by  toe  three  alternatives.  The  second  way  we  limit 
toe  analysis  is  by  calculating  toe  coat  effects  as  though  all  trainees  are  mennben 
of  toe  Active  Component  (USA).  The  Reserve  Component  (USAR)  and  toe 
National  Guard  (ARNG)  opemte  under  a  nuntoer  of  training  constraints, 
including  limited  training  tone,  facilities,  and  equfyment  and  conflicts  with  toe 
trainees' civilian  occi;^tions.  Because  toeseconstxainls  could  negate  any  cost 
savings  from  sonall  reductions  in  training  tone,  we  did  rmt  asaume  toat  at^  of  the 
alternatives  would  necessarily  create  a  savtags  feom  decreased  USAR  and  ABNG 
tone  on  active  duty  for  training. 

Anal3rtic  Steps 

Our  analysis  focuses  on  dianges  in  savings  and  costs  that  result  from 
mq^lementing  alternative  training  strategies.  The  most  impoctant  step  in  the 
atudysis  is  to  tocMxnigbly  define  the  current  M05 13E10  ATT  course  atvl  the 
proposed  alternatives. 


Definition  and  Specification  of  the  Chaises  in  MOS ISEIOAJT 

Current  Course.  The 'Ttogram  of  Instruction  (POI)  for  N^SlSElOCaimonRre 
Direction  ^jedalist,”  dated  13  Mardi  1969,  provided  much  of  the  infmmation 
necessary  for  defining  file  basdine.  The  POI  designates  a  minimum  class  size  of 
20  students,  wito  40  students  toe  optisnal  (aiui  maximum)  number.  Fm:  FY  93, 
file  Army  Program  for  Individual  Trainii^  (ARPRINT)  ftoecasts  a  total  of  686 
students  attending  the  course.^  This  student  population  indudes  active,  reserve. 


^The  Aib^  Tnining  Reqidronnls  and  Rcwiiiat  Sjritam  (ATRRS)  n  an  auininattd  infonnatian 
syitam  liiat  pRnddaa  famt  to  UainingnianagaBwnt  infoBnation  for  the  adioob  and  training  oenicfs. 
A  niajor  praouct  of  ATkRS  is  die  ARPRINT,  which  provtdaa  officer  and  anUaled  training 
requlmnenta,  objectivag,  and  programs  for  the  Army. 
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and  National  Guard  penonneL  lliis  number  of  students  will  reqiure 
approxtmately  17  itaratkms  during  FY  93  if  eadt  class  contains  the  maximum  40 
students.  Hie  course  is  seven  wedcs  kmg  and  students  an  taught  in-iesidence  at 
FortSlL  Active  Army  students  attend  the  course  as  their  AIT  assignment 
immediately  following  Basic  Training  (BT)  and  are  on  Temporary  Duty  (TDY) 
status.  Reservists  and  guardsmen  are  sent  to  the  course  by  their  units,  also  on 
TDY  status. 

Of  the  seven-week  total,  6.25  weeks  (250  hours)  are  designated  as  academic  or 
instructional  hours.  An  additional  30  hours  are  reserved  fm  administrative  time, 
including,  processing  the  students'  and  commandant's  time  and  open  time. 
Anodier  24  hours  of  physical  fitness  training  are  not  included  in  the  totals.  The 
Gunnery  Department  manages  file  M06 13E10  ATT  course  and  conducts  76.0 
percent  of  file  training  (based  on  FOI  academic  hours).  The  Target  Acquisition 
Department  conducts  5.6  percent  of  the  training,  and  file  Cmnmunicatfons/ 
Electronics  Department  conducts  18.4  percent 

The  training  departments'  choices  of  instructional  mefiiods  (e.g.,  conferenoe, 
demonstration,  practical  exercises)  are  extremely  important  because  these 
methods  eventually  drive  manpower,  equipment  and  fodlities  requirements. 
Practical  exercises  are  the  dominant  method  used  in  file  M06 13E10  AIT  course 
and  represent  almost  75  percent  of  all  academic  hours.  Ihese  mefiiods  of 
instruction  have  predetermined  student  groupings  and  instructor  maiqxiwer 
requirements.^  The  end  result  of  combining  the  mefiiod  of  instruction  and  the 
predetermined  student  groupings  is  the  instructor  contact  hour  (ICH).  Course 
manpower  requiremoits  are  determined  largely  by  file  IQl  computation.  There 
are  a  total  of  712.7  ICHs  for  one  iteratimt  of  the  MOS 13E10  AIT  course,  according 
to  the  13  March  1989  POL’  Table  4.1  shows  the  current  distribution  of  ICHs 
among  the  training  departments. 

Proposed  Alternatives  to  the  MOS  13E10  AIT  13  March  89  POL  Using  file  job 
analysis  results  described  in  Section  3,  we  developed  fiiree  alternative  POIs:  the 
"%ortened  POI,"  file  "Add-In  POL"  and  the  "CBT  POL"  However,  there  is  a 
multitude  of  ways  to  implement  fiiese  alternatives,  and  the  selection  of 
implementation  options  can  have  a  profound  efi^  on  costs.  To  illustrate  the 


’TRATOC  Regulation  No.  3514,  The  Training  Requirements  Analysis  System  (TRAS).  TRAS 
integrates  the  traintaig  devel<qpment  implementation  process  wMr  resources  (penonnd, 
con^ruction,  training  equqnnent,  ammunition,  etc).  TRAS  prescribes  ttte  size  of  student  groups  and 
the  number  of  instructors  per  group  based  on  the  mediod  of  instruction. 

’This  number  u  actually  the  result  of  an  error  in  the  odculation  of  the  ICHs,  in  11 .6  ICHs 

of  map  reading  (event  ANIQAH)  were  counted  twice.  The  correct  number  of  IQb  is  701.1. 

However,  since  712.7  was  the  official  mimber  of  ICHs  used  in  costing  this  version  of  the  POL  we  used 
this  number  in  all  of  our  calculatioiu  involving  ICHs. 
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TaM*41 


Hour  SvaBBuiy  for  MOS I3B10  AfT  13  Modi  IfSi  K>I 


tfediodof 

Instnictian 

Gumieiy 

iCHs 

Target 

Acquiodian 

ICHs 

Commumcations/ 

EloctronkslCHs 

Total 

ICHs 

Conferenoe 

2SJ 

24 

43 

32.7 

Dononstration 

OjO 

03 

13 

13 

Practical  emrdscs 

4065 

503 

1493 

6053 

TV 

03 

03 

05 

03 

Exams 

553 

23 

16.0 

733 

Total 

4873 

54.4 

1713 

712,7 

NOTE:  Hmm  are  till  lOb  ior  one  oomc  Mmtion.  To  tiaHniilni  tha  ICHt  re- 
quired  dufing  anjr  fiaol  yaar,  aadi  caU  null  ba  aadl^liad  by  tht  mnbar  of  iiaatiom 
haU  in  that  flaod  yaar. 


importance  of  implementation  t^Jtions  (and  coat  aaaun^ona),  we  analyze 
each  of  the  three  altemath^  using  two  sets  implementation  and  cost 
assumptions.  Table  4.2  summarizes  the  alternatives  and  assumptions  we 
consider  in  tttis  arudysis. 

The  "Shortened  POI"  alternative  eliminates  50  academic  hours  (two  wedcs)  of 
die  original  course  POL  Artumg  50  hours  dropped  from  the  POI  were  16  hours 
of  general  commttnications  and  27  hours  of  metecnological  messages.  This 
char^  reduces  die  POI  from  250  academic  hours  to  200,  and  the  ICHs  from  712.7 
to  540.8.  Table  43  lists  die  hours  reduced  in  diis  aUemative. 

The  "Add-bi"  POI  starts  widi  the  "Shortened  PC^"  and  adds  29  hours  of  SLl 
BCS/LCU  events  now  tauglit  in  the  "Fast-Track"  option.  The  "Add-fri"  POI 
results  in  a  total  of  229  academic  hours  widi  an  increase  (over  die  "Shortened 
POI")  of  71  ICHs,  for  a  total  of  6113  ICHs.  Table  4.4  summarizes  the  training 
events  added  to  the  POL 


Table  43 

MOS 13E10  ATT  Coarse  Altcmadvcs 


Alternative 

High-Cost 

AsBunptions 

Low-Cost 

Assumptions 

Total 

9iortenedPOI 

X 

X 

2 

Add-In  POI 

X 

X 

2 

CBTPOI 

X 

X 

2 

Total 

3 

3 

6 
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Department 

Event 

Hours  Reduced 

Gunnery 

Orientstkm 

ID 

Ginnery 

Concurrent  MET 

8D 

Gunnety 

Subsequent  MET 

8i) 

Ginnery 

MET  Prsctksl  Exercise 

ED 

Ginnery 

BUeSMET 

2D 

Gumety 

Exsminations 

3D 

TAD 

Map  Reeding,  Put  1 

4D 

TAD 

Map  Reading,  Put  n 

2D 

CED 

Medium  Power  Radio  Sets 

2D 

CED 

Intercommunication  Set  AN/VIC-1 

2D 

CED 

PMCS  on  Radio  Set  AN/ VRC-46 

2D 

CED 

Antennas 

ID 

CED 

Examination  and  Critique 

1.0 

CED 

Prepare  and  Operate  a  SINCGARS 

8D 

NOIE:  TAD:  Taiget  Aopiitition  DtpUmH,  CEDs  Ccmmunicrttaw/Electionio 
Department  met  mdimralQgy. 


Table  44 

Evenia  Added  in  the  *Ad(Mn  FOI' 


Department 

Event  Added 

Hours 

Added 

Gunnery 

2.0 

Gunnery 

Gunnery 

Gunnery 

Gunnery 

Exam 

1.0 

NOTE  Four  houn  of  LCU  Practical  Exerdaei  and  one  hour  of  exam  are  new,  not  included  tai 
dte'Fast-Tnck'’PCX. 


The  "CBT  FOr  is  the  same  as  the  "Add-In  POI,"  except  diat  it  converts  70  hours 
of  PE  (practical  exercises)  to  CBT  and  11  hours  of  PE  to  conference.  Thenumber 
of  academic  hours  is  unchanged  at  229,  but;  because  CBT  and  conference 
instructiai  require  fewer  iitstructors  than  PE,  die  total  ICHs  are  reduced  frenn 
611.8  to  532.8. 

Assumptions  and  Alternative  Scenarios.  Weneedtobe  very  dear  about  our 
assumi>ti(ms  and  make  diem  explidt  to  clarify  die  extent  and  limits  of  our 
analysis.  We  have  already  mentioned  two  important  assumptions  in  our 
description  of  die  alternatives.  First,  we  are  assuming  diat  a  static  analysis  will 
suHke  for  screening  diese  alternatives.  Secoid,  we  are  limiting  our  analysis  by 
calculating  costs  as  if  all  trainees  are  members  die  Active  Component 


49 


For  this  M06 13E10  example,  we  organize  our  analysis  using  two  diffoent  sets  of 
assumptions  about  implementation  options,  development  costs,  and  training 
efficiency.  We  will  conduct  tiie  aitalysis  once  using  an  original  set  of 
assvimptions  involving  hig^  costs  and  then  again  using  new  a8sunq>tions 
involving  lower  costs. 

Original  Assumptions.  As  shown  in  Table  4.5,  in  our  set  of  original  assumpticms 
for  delivery  activities,  we  make  five  key  assumptions.  Hrst,  we  assume  tiiat 
converting  fix>m  PE  to  CBT  will  not  cause  students  to  learn  faster,  so  there  will  be 
no  savings  in  instructional  time.  Second,  we  assume  tiuit  for  elimiiuted  events,  if 
the  soldier  needs  to  acquire  that  skill,  he  will  team  it  in  ti>e  units  tiirou^  on*the- 
job  training  (OJT).  This  leads  to  the  assumptions  tiiat  tiie  units,  since  they  will 
not  be  conducting  any  additional  formal  platform  training,  wiU  have  no  need  for 
additional  instructors,  and  tiut  since  the  soldiers  will  be  practicing  on  the 
equipment  already  assigned  to  tiie  unit,  tiiere  mtUI  be  no  need  for  additioruti 
equipment.^  And  we  assume  that  the  changes  in  trairung  location  and  methods 
will  not  cause  any  change  in  the  rates  at  which  students  fiul  training  events. 

For  the  training  development  activity  area  under  tiie  original  assumptions,  we  do 
not  use  TRADOC's  estimated  time  values  (ETV).  The  current  ETV  assume  a 
static  time  period  to  develop  a  particular  type  of  product  For  example,  to 
develop  a  computer-based  training  product  requires  49  developer  man-days. 


Table  4.5 

Origiiul  AMiunptions 


Training  Activity 

Location 

Assumption 

Delivery 

School 

No  time  savings  for  CBT 

Units 

OJT  for  elimiiuited  events 

Units 

No  additioruti  instructors 

Uitits 

Existing  equipment  sufficient 

School 

Will  not  cause  a  change  in  fail  rates 

Development 

School 

Flat  rate  development 

School 

All  CBT/conferCTce/exam  development  costs 
allocated  to  MOS 13E10  AIT 

School/Unit 

LCU  software  development  excluded 

Support 

School 

No  reductiem  in  dviliim  workload  or  costs 

^As  described  in  the  previous  section,  units  would  assume  reqxmsibility  for  approximately  18 
hours  of  communications  and  MET  message  trainit^.  For  the  purpose  of  this  anal^is,  we  assume 
that  this  training  is  feasible  and  can  be  accomplished  using  existing  resources.  This  assumption 
appears  reasonable,  eq>ecially  since  almost  half  (8  hours)  of  this  training  is  in  SINCGARS,  which  the 
Army  plans  to  teach  in  the  units  to  all  concerned  posonneL  However,  to  the  degree  this  assumption 
is  incorrect,  and  additional  manpower,  equipment,  or  facilities  are  required  to  accomplish  this 
training,  the  potential  to  reducing  course  length  and  cost  savings  attributable  to  these  changes  will 
be  diminished. 
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That  one  product  may  be  one  hour  or  five  hours  in  durati<Hi;  yet  dte  man-days 
requirement  remains  the  same.  For  our  original  assumptions,  we  dissect 
development  products  into  hourly  increments  and  assign  a  flat  dollar  rate  per 
hour  for  each  type  of  product^  For  example,  a  one-hour  Hass  costs  $7,000  to 
develop  and  a  two-hour  class  costs  $14,o00  to  develop.  With  die  original 
assumptions,  we  track  each  new  product  by  hour  rather  dum  simply  by  product. 
We  also  assume  that  all  costs  for  CBT,  confmnce,  and  exam  development  should 
be  charged  to  the  MOS 13E10  course.  And  we  assume  that  since  LCU  software 
will  be  developed  for  the  purpose  of  dep]o)nng  the  LCU  in  the  field,  the 
development  costs  should  not  be  charged  to  MOS  13E10. 

For  die  support  activity  area,  we  make  one  important  assumption.  We  assume 
that  the  changes  will  cause  no  significant  reduction  in  civilian  workload,  so  the 
number  and  distribution  of  civilians  employed  will  not  change,  and  there  will  be 
no  reduction  in  civilian  costs. 

New  Assumptions.  The  new  assumptions  modify  one  assumption  about  cost, 
one  about  efficiency,  and  one  about  implementation  (see  Table  4.6). 

With  respect  to  training  delivery,  we  now  assume  that  diere  will  be  a  33  percent 
time  savings  with  CBT;  that  is,  a  lesson  that  took  three  hours  to  learn  with  PEI 
can  be  learned  in  two  hours  with  CBT.  For  die  training  development  activity 
area,  we  now  use  TRADOC's  estimated  time  values  for  media  development.^  We 
now  assume  that  these  current  time  values  diat  estimate  die  man-hours  by 
training  product  are  accurate  predictors  of  die  manpower  required  to  develop 
and  sustain  the  new  training  products. 

In  the  support  activity  area,  the  new  assumption  is  that  there  will  be  a  reduction 
in  civilian  workload  and  costs.  Some  civilian  tasks  will  not  be  replaced  by  other 


Table  4.6 

New  Assumptions 


Training  Activity 

Location 

Assumption 

Delivery 

Development 

Support 

School 

School 

School /Host 

33  percent  time  savings  with  CBT 
TRADCXI  estimated  time  values 
Reduction  in  civilian  workload  and  costs 

^To  develop  these  rates,  we  conducted  a  simple  survey  of  various  training  development  firms, 
and  our  flat  rates  represent  the  median  values  we  collected.  See  Way-Smith  (1993)  for  details. 

^These  time  values  were  developed  in  the  1980s  and  may  not  accurately  reflect  current 
development  requirements.  These  standards  ate  currently  bdng  revised.  However,  these  values  ate 
what  the  Army  now  uses  to  resource  training  development,  and  we  use  them  to  serve  as  a  benduruitk 
for  establishmg  a  lower  boundary  on  training  development  costs. 
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tasks;  so  the  civilians  perfonning  tfie  eliminated  tasks  will  be  tiansferred  to 
excess  capacity  and  removed  from  Army  employment,  witti  a  resulting  one-time 
separation  cost  and  a  recurring  savings  in  civilian  pay  and  benefits. 

Importance  of  These  Assumptions.  Tlw  training  resource  analysis  mettiod 
examines  the  effects  of  framing  changes  in  the  context  of  the  entire  Army  and  iu>t 
just  TRADCX:  artd  its  schools.  Removing  training  events  from  the  POI  results  in 
immediate  cost  savings  for  the  schools.  Events  that  need  not  be  trained  in  the 
unit  (e.g.,  SL2  MET  messages)  represent  a  pure  savings  wifii  no  offsetting  costs  to 
the  unit  However,  units  will  have  to  do  some  communicatians  training 
currently  done  in  the  school  If,  as  we  assume,  fire  training  can  best  be  done  by 
OJT,  there  will  be  no  need  for  additional  dollar  oufiays.  In  this  case  fi\e  unit  can 
expect  a  result  consisting  of  some  mix  of  fiiree  outcomes:  Ihe  unit  may  be  able  to 
integrate  fixe  new  lessons  into  its  current  Q|T  (particularly  in  fixe  case  of 
SINCGARS  training);  fixe  uixit  may  have  some  degree  of  resoxfrce  "slack"  (Le., 
trairxers'  and  trainees'  time  is  not  a  binding  ccmstraint)  fixat  it  can  apply  to  fixe 
new  lessons;  or  the  soldier  may  end  up  beiixg  less  trained  than  he  is  cxirrenfiy. 

The  two  sets  of  estimates  for  development  costs  resxilt  in  large  differences  in  the 
costing  of  the  alternatives.  Development  is  an  important  cost  driver,  aixd 
changes  in  development  affect  bofix  costs  aixd  savings.  This  is  becaxxse  fixere  are 
two  types  of  development  costs  to  be  considered.  Imtial  costs  are  the  one-time 
expenses  of  developing  a  new  framing  event  Once  fixe  trairxiixg  event  is  in  place, 
it  incxirs  a  sustaining  development  cost,  which  is  an  ongoing  expeixse  for 
mainterxance  on  fixe  event  The  armual  ongoing  development  costs  to  keep  all 
events  up  to  date  amoxmt  to  about  half  of  the  initial  cost  to  develop  fixe  event 
Thxis,  removing  an  event  from  the  POI  reduces  fixe  sustairxing  development  costs; 
changing  an  event  or  adding  one  to  fixe  POI  resxilts  in  bofix  iixitial  and  sustaiixing 
development  costs.  The  hig^  development  costs  really  are,  fixe  greater  will  be 
the  irxifial  and  sustairxing  development  costs  for  new  products,  but  fixese  will  be 
offret  by  the  greater  value  of  fixe  saxnngs  fixnn  eliminated  events. 

For  both  development  and  dxilian  support,  fixe  degree  to  which  savings 
estimates  will  be  realized  depends  upon  implementation  decisions,  which  in  turn 
will  depetxd  largely  upon  conditions  at  USAFAS  and  Fort  Sill  If  developers  and 
civiliarxs  have  some  "slack"  in  their  orgarxizatiorxs,  then  a  savirxgs  in  development 
or  support  may  be  translated  into  dollars  fixrough  a  reduction  in  the  nxmxber  of 
developers  or  dviliaixs.  However,  if  developers'  and  dxdlians'  time  is  a  binding 
corxstramt,  and  remains  so  after  the  changes,  then  there  is  no  "slack,"  and  the 
Army's  best  xise  of  the  savings  woxild  be  in  development  or  dvilians:  That  is, 
keep  the  same  people  but  have  them  do  other  tasks  they  do  not  have  time  to  do 
now.  For  both  sets  of  assumptioixs,  the  savings  represent  not  fixe  dollars  that  will 
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be  letuixted  to  the  Army  but  rather  ttie  eatiinated  value  of  the  time  that  tvill  be 
saved  by  the  dianges. 

Activity  Analysis 

Next  we  examine  how  implementing  the  alternatives  would  afiect  ongoing 
training  activities.  We  focus  principally  on  the  CBT  compared  witti  the 

current  course,  in  the  following  discussion  because  this  altenutive  incorporates 
the  dumges  induded  in  die  ottier  activities.  We  used  tiie  same  procedures  to 
analyze  tiie  cost  effects  of  the  other  alternatives,  Le.,  tiie  "Siortened"  POI  and 
"Add-In"  POL 

Ihe  activity  anal)«i8  identifies  tiie  prindpal  delivery,  development,  and  support 
activities  tiiat  produce  tiie  current  MOS 13E10  ATT  course,  and  it  examines  how 
tiiese  activities  would  change  and  which  organizations  would  be  affected  as  a 
result  of  implementing  tiie  proposed  alternatives.  The  activity  anal3rsis  requires  a 
comprehensive  understanding  of  the  overall  functions  and  organizations  of  tiie 
school  and  how  tiiey  affect  a  particular  course.  Ihis  is  critical  because  if  activities 
are  omitted,  tiiey  will  not  be  induded  in  tiie  resource  or  cost  analysis  phases  of 
the  method.  In  short,  tiie  activity  analysis  is  an  organizational  analysis  for  the 
affected  course.  Ihe  activity  analysis  uses  balance  sheets  to  determine  which 
activities  change,  how  they  change,  for  whom  tiiey  change,  and  when  tiiey 
change. 

Once  we  have  completed  the  balance  sheets  for  each  major  activity  area,  we 
summarize  tiiese  balance  sheets,  and  we  make  initial  estimates  as  to  whetiier 
these  activity  changes  are  one-time  or  recurring  types  of  changes.  Table  4.7  lists 
activity  and  workload  changes  for  tiie  CBT  POI  witii  the  original  assumpticms. 
Table  4.8  summarizes  the  activity  and  workload  changes  for  the  CBT  IX)I  witii 
the  new  assumptions.  Both  tables  show  specific  activity  and  workload  changes 
in  the  stubs  of  tiie  table.  The  most  signifiomt  activity  changes  are  indicated  in 
the  columns.  Note  also  tiiat  Table  4.7  shows  product  development  in  hours,  to 
which  flat-rate  per-hour  development  costs  are  applied,  while  in  Table  4fi 
development  is  shovm  in  products,  which  are  tiien  costed  using  TRADOC's 
estimated  time  values. 

As  can  be  seen  in  tiie  tables,  significant  changes  in  activities  and  workload  in 
training  delivery,  development,  and  support  occur  under  both  sets  of 
assumptions.  In  either  case,  one-time  changes  occur  in  training  development,  as 
new  products  are  developed  to  support  CBT  for  resident  and  printed  materials 
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Table  4.7 

Activity  and  Workload  Chany  far  CBT  POl  Under  Original  Aeaamptioiia 


Activity/Woridoad  Changes 

Type  of  Activity 

One-Time 

Transition  Recurring 

rauvERY 

InstaUatian  course  length  (-21  hours) 

X 

Student  load  reductions  (-7.2  man-years) 

X 

Sdiool  annual  ICH  dtange  (-30653  ICHs) 

X 

Gunnery  (-926.1) 

TAD  (-795.8) 

CED  (-1363.4) 

DEVELOPMENT 

New  product  devdopment  (-^93.6  hours) 

X 

Ccnr^ter^Msed  hours  (+7D) 

X 

Printed  hours  (+23.6) 

X 

Development  sustainment 

Conference  hours  (+11.6) 

X 

Computer-based  hours  (+70) 

X 

Practical  exercises  hours  (-99.6) 

X 

Exam  hours  (-3) 

X 

Table  4.8 

Activity  and  Wotkload  Changca  for  CBTFOI  Under  New  Aaanmptiona 


Activity /Workload  Changes 

Type  <rf  Activity 

One-Time 

Transition  Recurring 

DELIVERY 

Installation  course  length  (-443  hours) 

X 

Student  load  reductions  (-15.1  man-years) 

X 

School  annual  ICH  change  (-38843  ICHs) 
Gurmery  (-1646.4) 

TAD  (-7953) 

CED  (-14423) 

DEVELOPMENT 

New  product  development  (33  products) 

X 

Computer-based  products  (+15) 

X 

Printed  products  (+18) 

(Development  sustairunent 

X 

Confoence  products  (-1) 

X 

Computer-ba^  products  (+15) 

X 

Practical  exercises  (-26) 

X 

Exam  products  (-1) 

SUPPORT 

X 

USAFAS 

X 

X 

FortSiU 

X 

X 
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fbrnonresident instructian.  One>tiine dianges in tnintng delivery afc also 
required  as  course  length  is  reduced. 

Recurring  dutnges  in  activittes  are  also  called  fox  under  each  set  tA  assumptions 
profiled  above  in  Tables  4.5  and  4.6.  The  most  important  differeitces  derive  from 
the  assumptions  regarding  savings  in  training  time  attributable  to  CBT  and  ttie 
amount  of  support  required  for  OBT  courseware. 


Resource  Analysis 

The  summaries  of  activity  dianges  serve  as  the  foundation  for  identifying  die 
associated  resource  dumges.  Ihe  resource  arudysis  step  of  the  method  produces 
die  specific  manpower,  equqnnent,  and  fiidlities  dumges  duit  result  fiom 
implementing  the  altemadve.  To  identify  diese  dtanges,  we  proceed  as  we  did 
wid\  die  activity  analysis — using  die  balance  sheet  to  record  the  specific  changes 
and  d\en  surmnarizing  these  dumges. 

Table  4.9  lists  die  types  of  changes  generated  in  implementing  die  CBT  POI, 
using  the  original  assumptions.  Most  of  die  entries  under  "Basis  for  Estimate  of 
Cost  or  Savings"  are  die  same  numbers  noted  under  "Activity  Workload 
Changes"  on  the  balance  sheets.  These  entries  form  die  basis  of  die  calculation  in 
net  changes  in  cost  The  right-hand  columns  of  the  table  indicate  whether  die 
cost  or  savings  from  die  changes  will  occur  only  during  die  transition  phase 
(n<mrecuxring)  or  will  occur  annually  (recurring). 

Table  4.10  is  die  catalogue  of  cost-causing  changes  for  die  new  assumptions. 
Changes  in  dvilian  support  manpower  are  now  induded  as  a  direct  result  of  the 

Tabic  4.9 

CBT  POI  Catalogue  of  Coat-Causing  Changes;  Original  Asaomptienns 


Type  of  Change 

Basis  for  Estimate  of  _ 
Cost  or  Savings 

Type  of  Cost 

Ncmrecuiring  Recurring 

ACnVlTIES 

School  delivery 

-30653  ICHs 

X 

New  product  development 

(-73  load) 

+93.6  hours 

X 

Development  sustainment 

-21  hours 

X 

NOTE:  Civilian  support  manpower  is  not  costed  because  of  the  original  assumption  that  the 
reduction  in  course  kngA  would  not  relieve  support  woridoad.  Military  manpower  is  not 
induded  because  dian^  to  die  POI  will  have  no  effect  on  total  Army  notary  manpower  costs 
unless  they  are  translaM  into  a  change  in  end<trengdt.  See  Way-Smith  (1993)  for  further 
discussion  of  diis  issue. 
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TaUc410 

CBT  POf  Catalogue  of  Cort  Omring  QiMigeK  New  AaMOH^tfoM 


Basis  for  Estimate  of 

Type  of  Cost 

Type  of  Change 

Cost  or  Savings 

Nonrecurring 

Recurring 

activities 

SdKxd  ddivery 

-3884JICHS 

X 

(-15.1  load) 

New  product  development 

■f 33  products 

X 

Dev^opment  sustainment 

-13  products 

X 

Sdiool  training  si^iport 

-38845  ICHs  (-15.1 

X 

X 

load) 

Host  training  suppot 

-15.1  student  load 

X 

X 

MANPOWER 

Civilians 

X 

X 

New  training  products 

+33  products 

X 

X 

Sustainment  of  products 

-46  products 

X 

X 

change.  As  in  Tables  4.7  and  48,  the  original  assumptions  show  product 
development  in  hours,  while  the  new  assumptions  show  development  widi 
products  as  the  unit  of  measure. 


Cost  Results 

Table  4.11  presents  the  cost  results  of  the  CBT  FOI,  using  die  original 
assumptions.  Savings  are  shown  in  parenttieses.  Hie  tunuecurting  costs  for  diis 
option  are  the  costs  of  new  training  product  development,  which  we  estimate  at 
approximately  $1,018,000.  Hie  savings  are  also  development-related,  resulting 
from  a  reduction  in  the  maintenance  of  existing  training  products.  If  die 
assumptions  about  the  costs  of  develc^nnent  are  correct,  die  initial  cost  of 
implementing  the  change  is  about  seven  times  the  amount  of  die  armual  savings. 

Table  4.12  lists  the  cost  changes  for  the  CBT  POI,  using  die  new  assumptions. 

The  transitiem  (nonrecurring)  costs  under  diis  set  of  assumptiems  are  significantly 
lower  than  diose  under  the  original  assiunptions,  dropping  from  approximately 


Table  411 

Results  of  Oiigiiial  Assui»|ptioiis  of  CBT  POI  Option 


Costs 

NONRECURRING 

New  training  products 

$1,018X)00 

RECURRING  (SAVINGS) 

Training  product  maintenance 

($148,000) 

56 


Tabl«4J2 

liiNili  o<  N«w  AanaplIaM  «f  CVr  FOI  Opiiw 


Coats 

NC»«RECURRING 

Civilian  personnel  coats 

S^srations 

$54A0 

Nw  training  products 

SMSAO 

Total  coats 

$319AI0 

RBCURKING  (SAVINGS) 

Civilian  pay  and  allowances 

($114A») 

Training  product  mainteruuioe 

($S3A») 

Total  savings 

($167A») 

$1^8,000  to  $319 AX)-  This  duunge  is  due  primarily  to  the  lower  costs  of  tninii^ 
developinent  based  on  estiinated  time  values.  If  devdtqpmcnt  costs  are  lower 
than  previously  estimated,  ttien  savings  from  a  reduction  in  devdopmcnt  will 
also  be  lower,  and  estimated  savings  from  develof»nent  dn^  from 
approximately  $148A)0  to  $S3/)00.  Total  recurring  savings  are  augmented, 
however,  by  die  addition  of  savings  in  civilian  costs.  Altogedier,  we  estimate  the 
annual  recurring  savings  will  be  $167AX),  using  these  assun^itions. 

Before  we  compare  die  cost  results  for  all  of  die  altemadves,  we  need  to  consider 
die  iII^plicatians  of  die  options  for  military  manpower.  Table  4.13  compares  die 
military  manpower  results  for  two  sets  (rf  assunr^itians.  The  figures  show  the 
number  (rf  military  man-years  dut  could  be  taken  from  instruction  and  applied 
to  other  assignments.  Although  ^lese  figures  do  not  represent  cost  savings 
unless  diey  are  i^lied  to  reductions  in  end-strength,  diey.  do  represent  increases 
in  die  efficiency  widi  which  military  manpower  is  deployed. 

TaUc«J3 

MUitaiy  Maiy-ww  r  Mulls;  Oiigiiial  and  New  Assumptions 


Transfers  to  Other  Organizations 
Assumptions 


T3rpe  of  Manpower 

Original 

New 

Inatmctocs 

3 

5 

Student  years 

7 

15 

Total 

10 

20 
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Savings  and  Cost  Results  for  All  Alternative  POIs 

The  final  step  of  our  aiud3r8is  places  die  oocts  in  context  Thte  requires  con^Muing 
the  alternatives,  "sizing  file  costs  and  savings,"  and  identifying  the  trade-o^. 

Comparisons  of  the  Altematroes 

We  first  cooqiare  die  costs  and  savings  associated  with  each  of  the  msfoir 
alternatives  examined  in  our  analyses.  Tabie4.14]iststhesavingsandco6tsfQr 
all  alternatives,  using  file  two  sets  of  assumptions.  All  of  fiiese  figures  woe 
derived  ttiroug^  file  procedure  described  for  the  CBT  POI  on  the  preceding 
pages. 

Figure  4.1  shows  file  various  break>even  points  for  bofii  the  original  and  new 
assuirqitions. 

Under  eifiier  set  of  assumptions,  file  "Shcvtened  POI"  can  provide  an  immediate 
payback,  assuming  fiiat  the  course  realisticalfy  can  be  scaled  back  to  fiiis  level 
In  designing  POIs,  the  training  developer  ^lould  align  training  wifii  job 
requirements  while  placing  file  highest  recent  training  priorities  on  file 
tasks  central  to  job  performance  in  file  subsequent  duty  assignment  The 
"9iortened  POI"  provides  an  extreme  example  of  how  this  can  be  accomplished 
to  provide  immediate  and  substantial  returns  (breaking  even  in  about  four 
months  even  in  file  worst  case).  But  even  in  file  circumstance  when  tasks  are 
"added  in"  to  the  POI,  cost  savings  of  $84,000  to  $117,000  can  be  adiieved  wifiiin 
a  year,  as  a  smaller  number  of  "high-priority"  tasks  replace  a  larger  number  of 
tasks  that  may  be  less  suitable  for  resident  training. 


Tabic  414 

Compaiiaons  of  Altemativcs:  Origiiial  and  New  Assitmptioiis 


Costs/Savings 

9iortened  POI 

Add'biPOI 

CBT  POI 

Original  assunqitions 

Nonrecurring  Costs 

$0 

$296,000 

$1,018,000 

Recurring  (Savings) 

($283,000) 

($117X)00) 

($148^)00) 

New  assurr^tions 

Nrauecurring  Costs 

$54,000 

$139,000 

$319,000 

Recurring  (Savings) 

($187,000) 

($84,000) 

($167X)00) 

NOTE:  Currant  doibn  rounded  to  thousands. 


•  0.00 


Distributed  POI 


Add-In  POi 


COT  POI 


Original  G  New 


Hgoic  4Jl— Bmk-Evcn  Analysis 


The  cost  analysis  of  rite  CBT  cations  also  siq>p<»1s  the  value  of  incorporating 
CBT  in  rite  MOS 13E10  ATT  POI,  assumit^  riiat  rite  break-even  range  is 
reasonable  in  terms  of  obscdescence  of  equ^nnent  or  courseware.  IfriieCBTcan 
be  devel(^>ed  and  implemented  vmder  the  original  assumptions,  riien  rite 
investment  should  break  even  in  seven  years.  The  new  assumptums  suggest  a 
shorter  break-even  period  of  about  two  years.  The  difference  in  estimated 
savings  is  attributable  in  large  part  to  the  estimated  cost  of  courseware 
development  (flat  dollar  rates  versus  ETVs),  which  overcomes  compensating 
savings  attributable  to  improvements  in  trairting  effideiKy  and  lowered  support 
requirements.  We  suspect  rite  hi^er  develc^mtent  and  support  costs  are  more 
accurate  and  ritus  the  longer  break-even  period  may  be  more  realistic.^ 


^During  die  decision  to  invest  in  CBT,  however,  other  cofisidentions  shcwJd  also  be  waited, 
such  as  its  exportability,  fcg.,  to  mainuin  skills  in  units,  and  the  potential  to  improve  die  quality  of 
training  for  hard-to-train  tmks  with  high  ^ure  rates  and  substantial  learning  decay. 
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Sizing  the  Costs  and  SoPMsgs 

The  largest  savings  that  can  be  realized  is  with  the  "Shortened  POI”:  $283AX) 
(and  no  cost)  if  die  original  assumptions  are  cmrect  $187A)0  under  the  new 
assumptions.  Under  bottt  sets  of  assumptions  the  CBTPOI  has  hig^  costs  and 
higher  savings  dum  the  "Add-In  POL"  If  the  original  assumptions  are  ccxrect, 
adc^dng  die  "Siortened  POI"  can  save  about  4  percent  (d  USAFAS'  FY  92  C^A 
(Operation  and  Maintenanoe,  Army)  budget  Rgure4J2diows  die  potential 
savings  in  relation  to  the  USAFAS  C^A  budget 

However,  not  all  of  this  potential  saving  can  be  fredy  transferred  to  other 
budget  priorities.  A  large  part  of  die  potential  savings  is  in  devdopment  and 
this  represents  an  "opportunity  savings":  The  time  developers  save  from  the 
MOS 13E10  ATT  course  can  be  devoted  to  devdc^nng  training  products  for  otho- 
courses.  The  dollar  vdue  isjust  an  attesi^t  to  estimate  die  value  of  that  dme. 


Trade-Offs 

There  is  one  important  qualitative  trade-off  diat  needs  to  be  considered  in  the 
andysis.  Some  of  die  events  being  removed  from  the  POI  will  not  be  needed  in 
the  soldier's  first  duty  assignment  However,  odiers  train  skills  diat  are  needed 
bydieunit  For  diese  events,  the  soldier  will  have  received  some  generic  skiU 
training  in  the  schooL  but  die  unit  will  need  to  provide  the  specific  training.  The 
unit  may  be  able  to  include  diis  training  as  part  of  ongoing  (^.  That  this  is  not 


Savings 

4% 


96% 


Hgnre  4.2— Savings  in  Relation  to  USAFAS'  FY  92  OMA  Budget 
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unreasonable  is  evidenced  by  die  Amy's  plan  to  teach  SNCGARS  to  users  in  the 
vinits.  Butif  resources  do  not  exist  die  unit  will  not  be  able  to  absfuh  this 
additional  training  without  eidier  sacrificing  other  activities  <»■  acquiring 
additional  resources.  This  ^lect  is  ofiset  to  die  degree  that  the  dianges  in  the 
POI  will  improve  the  soldier's  training  (e.g.,  by  inccuporatii^  urgent  combat 
BCS/LCU  training  now  done  by  units). 


«1 


5.  Conclusions  and  Implications 


To  cope  witti  declining  lesouroes  and  budgets,  the  Aimy  is  reviewing  itB 
custcnnary  mediods  of  training  individual  skills,  with  Ae  goal  of  finding  ways  to 
train  more  effiden^.  New  training  concepts  and  strategies  have  been  proposed 
as  a  means  for  reducing  training  costs  and  incteasing  training  efficiency,  but 
huffier  analysis  is  needed  to  refine  specific  concepts  to  ensure  ttutt  they  reduce 
costs  aiui  prove  feasible  in  practice.  Hie  goal  (rf  our  researdi  effort  is  to  devek^ 
and  apply  new  tools  for  linking  new  trainit^  conoqits  with  qredfic  individual 
training  programs  and  for  analyzing  tile  effects  of  training  dianges  on  Army 
individual  training  costs.  To  tius  end,  %ve  have  developed  an  analytic  metiiod 
tiiat  analyzes  military  occupational  ^ledalties,  selects  training  programs  for  in- 
depth  study,  analyzes  job  duties,  si;^gests  training  options,  and  «— cost  and 
resource  implkations  of  traming  changes. 

This  document  details  tiie  results  of  apptyii^  our  training  and  cost  analyns 
methods  in  a  specialized  sldll  training  course— MO613E10  ATT.  Iheanalysis 
considers  changes  in  training  content,  timing,  location,  and  technologies 
consistent  wiffi  strategies  tiiat  seek  to  reduce  tiie  kngffi  of  resident  training  and 
expand  tile  use  of  training  teduMriogies.  We  draw  tiiree  general  condusions 
fiom  cnu  analysis. 

Training  Programs  Can  Be  Better  Aligned  with  Job 
Requirements 

Despite  continuing  pressures  to  rationalize  tiie  content  of  training  courses,  there 
is  still  room  for  improvement  Our  analysis  shows  tiiat  MOS 13E10  AIT  contains 
about  50  hours  of  material  that  could  be  conddered  for  elimination  from  resident 
training.  Some  of  this  material  covers  tasks  tiiat  our  analysis  suggests  are  not 
generally  performed  by  skill-level  one  soldiers.  Some  of  tiiis  material  may 
furtiier  lend  itself  to  training  in  units,  possibly  in  lieu  of  other  individual  training 
tiiat  belrmgs  more  properly  in-residenoe; 

Other  training  programs  presumably  also  contain  material  that  is  not  as  closely 
tied  to  job  requirements  as  otiier  tasks  in  the  program  of  instruction.  As  part  of 
the  continuing  effort  to  reduce  training  costs  and  improve  operating  efficiency, 
training  managers  should  review  existing  training  programs  to  ensure  close 
alignment  of  training  programs  and  job  requirements.  A  formal  metiiod  for 
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analyzing  training  lequiremaits,  such  as  that  described  in  this  report,  can 
provide  objective  infoimatian  for  determining  the  duit  need  training  and 
which  of  these  rteed  tobe  trairted  in-resideiKe. 

A  broad  and  objective  review  of  training  programs,  aimed  at  "scruUnng" 
training  courses  to  better  align  training  programs  with  job  requirements  and 
resident  training  priorities,  could  free  a  respectable  amount  (^resources.  These 
could  be  used  to  reduce  training  costs  ot  to  provide  necessary  training  duit  is  iK>t 
currently  resourced. 


The  Potential  to  Reduce  Couise  Length  Is  limited  but 
Savings  Are  Possible 

Through  systematic  consideration  of  the  job  duties  of  cannon  fire  direction 
specialists,  in  conjunction  wifii  key  M06 13E10  training  objectives,  we  find  fiiat 
respectable  savings  can  accrue  as  course  ler^th  is  reduced — ^fiom  $187,000  to 
$283/XX)  per  year  almost  immediately  in  die  most  severe  case.*  The  possibility  of 
achieving  such  savings  is  diminished,  however,  by  potential  claims  on  file 
training  time  fiiat  ituiy  be  nude  available. 

For  example,  if  tasks  suggested  by  our  analysis  as  fulfilling  the  criteria  for 
resident  training  (but  not  currently  trained  in-residence)  were  added  to  the 
curricula,  fiien  the  net  reduction  in  course  length  fidls  from  a  nuudmum  of  50 
hours  to  a  maximum  of  21  hours  (about  8  percent  of  file  current  course).  This 
reduces  file  potential  savings  by  over  half,  to  $84,00(>-$117,000  per  year  within 
two  or  fiiree  years.  Thus,  it  is  possible  here  (and  may  be  possible  elsewhere)  to 
effect  real^ninents  of  course  content  while  lowering  trmning  costs  if  new 
material  can  take  file  place  of  ofiier,  more  resource-intense  nuterial  wifii  lower 
priority  for  resident  training. 


CBT  Can  Save  Costs  While  Improving  Training 
Efficiency 

Our  analysis  confirmed  fiiat  M06 13E10  ATT  is  a  good  candidate  for  expanded 
use  of  CBT.  The  course  currently  does  not  use  CBT.  Our  analysis  showed  that 
CBT  could  be  used  in  nearly  half  of  file  tasks  for  which  "hands-on"  practical 
exercises  are  now  used  (principally  gunnery  computation  and  LCU  tasks). 
Under  both  sets  of  assumptions  in  our  analysis,  file  introduction  of  CBT  in  MOS 


^IhisaaBiiims  Aat  no  additional  costs  an  incunedu  units  absorb  some  of  this  training.  Actual 
savings  are  Ukeljr  to  be  smaller  if  increased  training  burden  across  the  Anny  is  oonridcied. 
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13E10  ATT  can  provide  cost  savings.  Under  one  set  of  assumptions,  CBT  could 
save  up  to  $167,000  per  year  after  two  years.  Alternatively,  even  in  the  worst 
case,  CBT  could  provide  annual  recurring  savings  of  $148/XX)  after  seven  years 
and  after  a  three-times-greater  mitial  outlay. 

Moreover,  CBT  can  reduce  die  need  for  training  manpower  and  irrq>rove  the 
quality  and  standardizatum  of  training.  Tlw  key  uncertainty  governing  the 
payback  period  is  die  cost  of  developing  and  sustaining  the  CBT  courseware. 

But  given  that  die  operation  of  the  battery  echelon  FDC  and  die  technical  support 
of  timely,  accurate  fire  missicms  for  maneuver  forces  will  continue  to  be  die 
principal  battlefield  requirement,  even  a  kaig  break-even  time  should  save  die 
Artillery  School  and  the  Army  sufficient  costs  and  resources  to  make  the 
investment  worthwhile. 


Appendix 

A.  13E  Task  Rankings 
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Tabl«  A.l 

Factor  It  Fraquant  13B10  Tasks 

Rank  Title _ 

1  Send  radio  message 

2  Determine  the  grid  coordinates  of  a  point  on  a 
military  map  using  the  military  grid 

3  Install  emd  operate  telephone  set  TA-312/PT 

4  Process  fire  unit  data  and  weapon  location  using  the 
backup  computer  system  (BUGS) 

5  Process  ammunition  data  using  the  backup  computer 
system  (BUGS) 

6  Identify  terrain  features  on  a  map 

7  Install  antenna  group  OE>254/GRG  (team  method) 

8  Process  an  area  fire  mission  using  the  backup  conputer 
system  (BUGS) 

9  Process  observer  data  using  the  backup  conputer  system 
(BUGS) 

10  Operate  AN/VRG-46  radio  set  (AN/VRG-12  series) 

11  Prepare/operate  tactical  FM  radio  set 

12  Initialize  the  backup  computer  system  (BUGS)  and 
verify  files 

13  Enter  map  modification  data  into  the  backup  computer 
system  (BUGS) 

14  Process  target/known  point  data  using  the  backup 
computer  system  (BUGS) 

15  Process  computer  met  information  using  BUGS 

16  Gonvert  computer  met  information  using  BUGS 

17  Shutdown  the  battery  conputer  system  (BGS) 

18  Locate  target  by  grid  coordinates 

19  Identify  topographical  symbols  on  a  military  map 

20  Determine  the  elevation  of  a  point  on  the  ground  using 
a  map 

21  Process  ballistic  met  infonnacion  using  BUGS 

22  Connect /disconnect  generator  to/ from  operating 
equipment 

23  Record  a  data  base 

24  Initialize  the  battery  ccnputer  system  (BGS)  and 
construct  and  record  a  data  base 

25  Record  generator  deficiencies  (DA  form  2404) 

26  Process  battery  computer  system  (BGS)  piece 
information  using  the  BGS;  PIEGES  message 


Factor 

Score 

1.8185 

1.5248 

1.4990 

1.4622 

1.3742 

1.3640 

1.3406 


1.3213 

1.317J 

1.2933 

1.2192 

1.2068 

1.1968 

1.1953 

1.1886 

1.1838 

1.1565 

1.1435 

1.1396 

1.1332 

1.0965 

1.0731 

1.0658 

1.0576 

0.9946 
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Rank  Title 


Factor 

Score 


27  Proceaa  fire  unit  information  using  the  AFU;  update  0.9931 

message  of  the  battery  c«iqputer  system  (BCS) 

28  Process  muzzle  velocity  data  and  store  muzzle  velocity  0.9884 
variations  (MWS)  in  the  BUGS 

29  Load  and  update  a  previously  recorded  data  base  using  0.9692 

the  battery  computer  system  (BCS) 

30  Perform  preventive  maintenance  checks  and  services  0.9449 

(mcs)  on  gasoline  engine  driven  generator  set 

31  Maintain  fire  direction  records  0.9272 

32  Establish  and  close  an  FM  radiotelephone  net  0.9210 

33  Process  map  modification  information  using  the  SPRT;  0.9168 

map  message  of  the  BCS 

34  Update  registration  corrections  for  BUGS  using  BCS  0.9102 

data 

35  Process  a  precision  registration  using  the  backup  0.9086 

ccmoputer  system  (BUGS) 

36  Prepare  a  surveyed  firing  chart  0.8614 

37  Process  fire  unit  amnunition  information  using  the  0.8564 

AFU;  BAMOUP  message  of  the  BCS 

38  Process  plain  text  information  using  the  SYS;  P7M  0.8431 

message  of  the  battery  conqputer  system 

39  Install  radio  set  control  group  AN/GRA-39  0.8395 

40  Operate  an  FM  radio  set  using  AN/GRA-39  0.8049 

41  Process  an  area  fire  mission  using  the  battery  0.7940 

ccmoputer  system  tem  (BCS) 

42  Process  an  illumination  mission  using  BUGS  0.7885 

43  Process  target /known  point  information  using  FM;  RFAF  0.7724 

message  of  the  battery  computer  system  (BCS) 

44  Perform  operator's  preventive  maintenemce  checks  and  0.7649 

services  on  antenna  group  OE-25 

45  Maintain  ammunition  status  reports /records  0.7642 

46  Axinounce  fire  connands  utilizing  data  from  BUGS  0.7538 

47  Prepare/operate  communications  security  equipment  0.7489 

TSEC/KY-57  with  FM  radio  sets 

48  Install  a  generator  set  0.7480 

49  Measure  distance  on  a  map  0.7262 

50  Offload/load  generator  from/onto  carrier  0.6999 

51  Plot  target  locations/unit  information  on  firing  0.6754 

charts 

52  Adjust  generator  output /voltage/ frequency  0.6630 

53  Process  a  radar  registration  using  BUGS  0.6594 

54  Process  observer  information  using  the  FM;  OBCO  0.6448 

message  of  the  battery  computer  system  (BCS) 

55  Perform  operator's  PMCS/routine  checks  on  telaphone  0.6436 

set  TA-312/PT 

56  Perform  field-expedient  repairs  on  generator  0.6019 

57  Determine  magnetic  Azimuth  using  M2  compass  0.5881 

58  Perform  operator's  PMCS  on  AN/VRC-46  radio  set  0.5743 

59  Convert  azimuths  0.5736 
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Rank  Titl« 


Factor 

Scora 


60  Updata  ragiatratlon  corractions  with  nat  data  using 
BUGS 

61  Datarmina  azimuths  using  a  protractor  and  conputa 
back-az  isiuths 

62  Procass  mataorological  information  using  tha  MET;  CM 
massaga  of  tha  battary  ccooputar  systam  (BCS) 

63  Procass  a  tima-on-targat  (TOT)  fira  mission 

64  Rasynchroniza  tha  battary  cooqputar  systam  (BCS) 

65  Updata  ragistration  corractions  with  survay  data  using 
BUGS 

66  Procass  a  high  burst/maan  point  of  impact  (HB/MPI) 
ragistration  using  tha  BUGS 

67  Plot  targats,  datarmina,  and  announca  chart  data 
(manual ) 

68  Oparata  radio  sat  AN/VRC-64/AN/GRC-160 

69  Taka  corractiva  action  on  arror  zmd  warning  massages 
using  tha  battary  computer  systam  (BCS) 

70  Install  RC-292  <mtanna 

71  Perform  diagnostic  tests  using  tha  diagnostic  test 
summary  of  tha  battary  conputar  systam  (BCS) 

72  Raplot  targats  as  directed  and  datarmina  and  announca 
grid  location 

73  Navigate  tvaa  one  point  to  another  point  (dismounted) 

74  Construct  firing  chart  based  on  map  spot 

75  Compute  firing  data  for  fira-for-affact (FFE)  mission 

76  Locate  an  unlcnoim  point  on  a  map  or  on  tha  ground  by 
resection 

77  Composa/addrass/transmit  massages  on  BCS 

78  Datarmina  location  on  ground  by  terrain  association 

79  Datarmina/announca  fire  commands  utilizing  data 
obtained  from  battary  cooputar  systam  (BCS) 

80  Procass  em  illumination  fira  mission 

81  Procass  information  using  tha  BCS;  COMD  massaga  format 

82  Procass  precision  ragistration  using  tha  battary 
computer  systam  (BCS) 

83  Process  a  fire  plan  using  tha  battary  computer  system 
(BCS) 

84  Assist  in  destruction  of  communications  security 
equipment /material  to  prevent  enemy  use 

85  Orient  map  using  conpass 

86  Execute  a  priority  fira  mission 

87  Position  vehicle  mounted/ skid-mounted  generator 

88  Transmit  shot  to  forward  observer  during  fire  mission 

89  Perform  operator's  PMCS  on  radio  sat  control  group 
AN/GRA-39 

90  Establish  a  priority  fire  mission 

91  Receive  corractions  from  forward  observer  during  fire 
mission 

92  Display/act  on  received  massages  using  BCS 


0.5676 

0.5645 

0.5608 

0.5605 

0.5478 

0.5362 

0.5331 

0.5284 

0.5251 

0.4980 

0.4889 

0.4667 

0.4664 

0.4494 

0.4207 

0.4179 

0.4164 

0.4161 

0.4108 

0.4061 

0.3990 

0.3676 

0.3088 

0.3019 

0.2992 

0.2986 

0.2949 

0.2751 

0.2731 

0.2651 

0.2591 

0.2225 

0.2060 
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Rank  Titl« 


Factor 

Score 


93  Process  replot  using  the  battery  cooputer  systwn 
(BCS) 

94  Construct  eui  «nergency  firing  chart 

95  Detemine  basic  firing  data  for  an  HE  projectile  with 
a  GFT/GFT  fan  (fuze  quick,  tine,  and  VT) 

96  Process  simultaneous  fire  mission  using  BCS 

97  Determine  basic  firing  data  for  an  HE  projectile  with 
a  GFT  (high  angle) 

98  Update  a  priority  fire  mission  or  assign  a  target 
number  as  a  kno%m  point  using  the  FM 

99  Update  registration  corrections  using  met  information 

100  Compute  <uid  announce  site,  angle  of  site,  and  vertical 
angles 

101  Initiate/process  check  firing  and  c£mcel  check  firing 
using  the  battery  cooputer  system  (BCS) 

102  Manually  authenticate  messages  received  and 
transmitted  using  the  battery  cemputer  system  (BCS) 

103  Operate  interconnunications  set  AN/VIC-1  on  a  tracked 
vehicle  (includes  FM  radio) 

104  Calculate  muzzle  velocity  variation  information  using 
the  BCS/MW  owssage  format 

105  Post/update  map-spotted  firing  chart 

106  Process  oiask  information  using  the  AFU;  MASK  oiessage 
of  the  battery  cooputer  systmn  (BCS) 

107  Determine  direction  using  field-eiqpedisnt  oisthods 

108  Process  restricted  fire  area  infonoation  using  the 
SPRT;  GECBf  Oiessage  of  the  BCS 

109  Initiate/process  check  firing  and  cumcel  check  firing 
using  the  battery  cooputer  system  (BCS) 

110  Construct  a  field  espedient  antenna  for  tactical  FM 
radio 

111  Update  registration  corrections  using  survey 
information 

112  Perform  operator's  PMCS  on  TSEC/KY-57  cooaaunications 
security  equipment 

113  Manually  authenticate  messages  received  emd 
transoiitted  using  the  Isattery  cooputer  system  (BCS) 

114  Process  an  iomediate  suppression  oiission 

115  Encode  emd  decode  CEOZ  messages  using  KTC  600  tactical 
operations  code 

116  Process /update  final  protective  fire  (FPF)  mission 
using  BCS 

117  Recognize  electronic  countermeasures  (ECM)  and 
implement  electronic  counter -countermeasures  (ECCM) 

118  Determine  Isasic  firing  data  for  an  HE  projectile  with 
a  GFT  setting  applied  (GFT  or  GFT  fan) 

119  Construct  a  GFT  setting  and  apply  deflection 
corrections  to  a  GFT/GFT  fan 

120  Process  high  l>urst/roean  point  of  impact  (HB/MPZ) 
registration  using  the  BCS 


0.1894 

0.1755 

0.1708 

0.1651 

0.1466 

0.1414 

0.1177 

0.1097 

0.0997 

0.0950 

0.0761 

0.0658 

0.0654 

0.0375 

0.0357 

0.0308 

0.0255 

0.0187 

0.0128 

0.0111 

-0.0227 

-0.0482 

-0.0488 

-0.0502 

-0.0708 

-0.0979 

-0.1029 

-0.1069 
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Rank  Titl« 


Factor 

Scora 


121  Praparo  and  tranamit  massagas  to  obaarvar  (meuiual) 

122  Tranaaiit  imizzla  valocity  information  uaing  tha  AFU;  MV 
maaaaga  of  tha  battary  ccnputar  ayatam  (BCS) 

123  Plot  targata  on  firing  chart  from  haaty  fira  plan 

124  Purga  battary  cooputar  ayatam  (BCS)  mamory 

125  Parform  oparator'a  PMCS  on  radio  aat  AN/PRC-77  or  AN/ 
PRC-25  (RC) 

126  Procaaa  aimultanaoua  fira  miaaiona 

127  Datarmina  Md  apply  low-angla  GFT  aattinga  and 
daflaction  corractiona  to  graphical  aquitmiant 

128  Prapara/atifaBiit  oparatora  MIJI  raport 

129  Uaa  tha  RTC  1400  nuioaral  ciphar/authantication  ayatam 

130  Datarmina  chart  data  uaing  manual  backup  procadurea 

131  Parform  oparator'a  pravantiva  maintanance  chacka  and 
aarvicaa  on  antanna  RC-292 

132  Tremafar  from  a  map-apotted  firing  chart  to  a  aurveyed 
firing  chart 

133  Calculate  data  for  a  GFT  aatting 

134  Datarmina  poaition  corractiona  by  aolution  of  a 
concurrent  mat  maaaaga 

135  Parform  oparator'a  PMCS  on  AN/VIC-1  intarconnunication 
aquipmant 

136  Datarmina  and  announce  fira  caonanda  for  a  quick  smoke 
miaaion 

137  Prepare  conaolidated  target  list/inap  overlay  uaed  in 
plotting/racording  procadurea 

138  Convert  a  computerized  fira  mission  in  progress  to 
manual  backup  procedures 

139  Determine  emd  announce  fira  ccauands  for  illumination 
missions 

140  Datarmina  and  announce  fira  coamands  for  an  imoadiate 
smoke  mission 

141  Update  a  GFT  setting  and  GFT  deflection  correction  by 
aolution  of  a  subsequent  met  massage 

142  Process  hasty  fira  aiission  (hip  shoot) 

143  Hand  off  a  mission 

144  Datarmina /announce  firing  data  using  special 
corrections 

145  Parform  operators  PMCS  on  AN/VRC-12  series  radio 

146  Process  preplanned  copperhead  fira  aiission  using  BCS 

147  Display  a  GFT  setting  using  tha  FM;  GFT  amssaga  format 

148  Parform  operator's  PMCS  on  AN/VRC-160/  AN/VRC- 
54/AN/VRC-53/AN/GRC-125  radio  sets 

149  Datarmina  corrections  for  a  nonstandard  weight 
projectile 

150  Process  aerial  observer  mission  using  BCS 

151  Datanaina  and  announce  fira  cesmands  for  a  mass  fira 
aiission 

152  Process  firafindar  fira  mission  using  BCS 


-0.1297 

-0.1321 

-0.1650 

-0.1874 

-0.2154 


-0.2276 

-0.2482 

-0.2485 

-0.2600 

-0.2736 

-0.2980 

-0.3633 

-0.3686 

-0.4391 

-0.4513 

-0.4674 

-0.4729 

-0.4800 

-0.4800 

-0.4845 

-0.5341 

-0.5358 

-0.5650 

-0.5651 

-0.5834 

-0.6027 

-0.6673 

-0.6842 

-0.6898 

-0.6998 

-0.7075 

-0.7128 


153  Plot  th«  HB/MPI  (or  radar  HB/MPZ)  location  by  grid 
coordinates 

154  coBiputa  firing  data  for  battalion  mass  radar  adjust 
mission 

155  Perform  vehicle  preventative  maintenance  checks  and 
services  (PMCS) 

156  Determine  firing  data  for  shell  ICM  (M444  and  M449 
series)  using  the  ICM  scale  on  the  OFT 

157  Process  artillery  target  intelligence  information 
using  the  battery  computer  system  (BCS) 

158  Process  an  illumination  fire  mission  (1  gun,  2  gun 
range  and  lateral  spread,  and  coord,  illtimination) 

159  Determine  and  announce  fire  ccamands  for  prearranged 
fires 

160  Determine  the  HB/MPI  (or  radar  HB/MPI)  location  by 
plotting  polar  coordinates 

161  Determine  emd  announce  replot  data  (fuze  time) 

162  Compute  firing  data  manually  for  white  phosphorus  (WP) 
projectile 

163  Compute  data  manually  for  firing  final  protective 
fires 

164  Determine  and  apply  position/special  corrections  with 
an  M10/M17  plotting  board 

165  Determine  and  announce  replot  data  (fuze  quick  and  VT) 

166  Receive/record  data  for  HB/MPI  registration  from 
observation  posts  01/02 

167  Coopute  firing  data  manually  for  smoke  projectile 

168  Process  fire  cemnands  for  copperhead/target  of 
opportunity  with  BCS 

169  Compute  firing  data  nuuiually  for  radar  registration 

170  Determine  and  announce  firing  data  for  an  HB/MPI  radar 
registration 

171  Deny  a  fire  mission  using  the  battery  computer  system 
(BCS) 

172  Locate  observer  by  trilateration  or  resection  using 
the  battery  computer  system  (BCS) 

173  Determine  the  data  for  a  two-plot  GFT  setting  1:^ 
solving  a  met  to  a  met  check  gage  point 

174  Determine  firing  data  by  solution  of  a  siet  to  a  teurget 

175  Determine  data  to  orient  observers  for  an  HB/MPI  (or 
radar  HB/MPI)  registration 

176  Determine  and  announce  fire  comnands  for  a  zone  and 
s%feep  mission 

177  Perform  operator's  PMCS  on  AN/VRC-49  radio  sat 

178  Determine  firing  data  for  shell  DPICM  using  the  GFT 

179  Transfer  a  GFT  setting  and  deflection  correction  from 
an  offset  registration 

180  Determine  adjusted  firing  data  frem  a  second  lot 
registration 


-0.7269 

-0.7481 

-0.7519 

-0.7928 

-0.7957 

-0.8286 

-0.8482 

-0.8580 

-0.8731 

-0.9068 

-0.9089 

-0.9400 

-0.9429 

-0.9686 

-0.9729 

-0.9841 

-0.9888 

-1.0133 

-1.0179 

-1.0269 

-1.1199 

-1.1303 

-1.1887 

-1.2168 

-1.2181 

-1.2S92 

-1.2500 

-1.2724 
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Rank  Titl* 


Factor 

Scora 


181  Dataxmina  firing  data  for  an  HOB  correction  for  shall 
OPICM 

182  Install/prapara  SB-22  PT  switchboards 

183  Datarmina  piaca  displacamant  using  hasty  traverse 
procedures 

184  Parfom  operator's  PMCS  on  AN/VRC-48  radio  sat 

185  Transfer  a  GFT  setting  to  non-registering  batteries 

186  Detennine  and  announce  fire  conmands  for  a  rap  mission 

187  Perform  operator's  PMCS  on  SB-22  PT  switchboards 

188  Compute  firing  data  oumually  for  toxic  chemical 
projectile 

189  Determine  firing  data  for  an  HOB  correction  for  shell 
ICM  (M444  emd  M449  series) 

190  Determine  firing  data  for  shell  rap  using  the  GFT 

191  Determine  location/altitude  of  HB/MPI  by  cotputing 
polar  plot  data 

192  Determine  the  HB/MPI  location  by  graphic  intersection 

193  Process  an  aerial  observer  mission  (ranging  rounds) 

194  Determine  location/eltitude  of  HB/MPI  by  computing 
grid-coordinated  altitude 

195  Determine  and  announce  fire  commands  for  a  RAAM/ADAM 
mission 

196  Determine  firing  data  for  shell  copperhead 

197  Determine  and  announce  fire  commands  for  a  copperhead 
mission 

198  Determine  a  GFT  setting  and  GFT  deflection  correction 
from  an  HB/MPI  radar  registration 

199  Determine  GFT  settings  for  6400  mils  (eight- 
directional  MET) 

200  Conduct  a  fire  mission  into  a  secondary  zone  (zone  to 
zone  transformation) 

201  Determine  firing  data  for  shell  RAAM/ADAM  using  the 

GFT _ 


-1.2919 

-1.3065 

-1.3136 

-1.3192 

-1.3761 

-1.4258 

-1.4547 

-1.4575 

-1.4897 

-1.5233 

-1.5416 

-1.5473 

-1.5510 

-1.5538 

-1.5702 

-1.5781 

-1.5839 

-1.6365 


-1.7763 

-1.8199 
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VMtor  at  Oraaftt  Coatet  Tasks 


Rank _ Tit  Is _ 

1  Construct  an  sasrgsncy  firing  chart 

2  Plot  target a,  dotsrmins,  and  announce  chart  data 
(BMUIUSl) 

3  Process  an  ares  fire  nission  using  the  battery 
casfniter  systea  (BCS) 

4  Process  hasty  fire  siission  (hip  shoot) 

5  Ccapute  and  announce  site,  angle  of  site,  and  vertical 
angles 

6  Ccapute  firing  data  for  f ire- for-ef feet  (FFE)  nission 

7  Receive/record  data  for  HB/MPI  registration  from 
observation  posts  01/02 

8  Determine  data  to  orient  observers  for  an  HB/MPI  (or 
radar  HB/MPI)  registration 

9  Ccapute  firing  data  for  battalion  mass  radar  adjust 
mission 

10  Process  an  iasMdiate  suppression  mission 

11  Process  an  area  fire  mission  using  the  backup  computer 
system  (BDCS) 

12  Receive  corrections  from  forward  observer  during  fire 
mission 

13  Locate  target  fay  grid  coordinates 

14  Construct  firing  chart  based  on  map  spot 

15  Prepare  a  surveyed  firing  cheurt 

16  Determine  and  apply  low-angle  GFT  settings  and 
deflection  corrections  to  graphical  equi^nent 

17  Determine  and  announce  fire  comaands  for  a  mass  fire 
mission 

18  Determine  and  announce  fire  ccanands  for  prearranged 
fires 

19  Compute  firing  data  aianually  for  tdiite  phosphorus  (wp) 
projectile 

20  Determine  and  announce  fire  coonands  for  an  iamediate 
smoke  mission 

21  Establish  a  priority  fire  mission 

22  Execute  a  priority  fire  mission 

23  Process  simultaneous  fire  Bdssion  using  BCS 

24  Update  a  GFT  setting  and  GFT  deflection  correction  by 
solution  of  a  subsequent  met  message 

25  Determine  firing  data  for  em  HOB  correction  for  shell 
DPICM 

26  Determine  firing  data  for  shell  DPICM  using  the  GFT 

27  Hand  off  a  sdssion 


Factor 

score 

1.3365 

1.1845 

1.1786 

1.1299 

1.0568 

0.9778 

0.9468 

0.9468 

0.9350 

0.9292 

0.8317 

0.8133 

0.8015 

0.7947 

0.7947 

0.7889 

0.7889 

0.7889 

0  J7830 

0.7830 

0.7830 

0.7771 

0.7771 

0.7519 

0.7402 

0.7402 

0.7343 
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Factor 

Rank  Title  Score 

28  Procass  fira  cconMUida  for  coi^parhaad/targat  of  0.7343 

opportunity  with  KS 

29  Procass /updata  final  protactiva  fira  (PPP)  mission  0.7343 

using  BCS 

30  Racogniza  alactronic  countazmaasuras  (ECM)  and  0.6309 

iaplmant  alactronic  countar-countaraaasuraa  (ECCM) 

31  Construct  a  OFT  setting  and  apply  daflaction  0.5940 

corrections  to  a  GFT/GFT  fan 

32  Datarmina  basic  firing  data  for  an  ha  projectile  with  0.5881 

a  GFT/GFT  fan  (fuze  quick,  time,  and  VT) 

33  Datarmina  basic  firing  data  for  an  ha  projectile  with  0.5881 

a  GFT  (high  angle) 

34  Datarmina  basic  firing  data  for  an  ha  projectile  with  0.5881 

a  GFT  setting  applied  (GFT  or  GFT  fan) 

35  Compute  firing  data  manually  for  ntoka  projectile  0.5881 

36  Proc«  iS  an  illumination  fira  mission  (1  gun,  2  gun  0.5881 

range  and  lateral  spread,  and  coord,  illumination) 

37  Datarmina  and  euuiounca  fira  cosmnands  for  a  quick  smoke  0.5881 
mission 

38  Datarmina  and  announce  fira  cosmands  for  a  zona  emd  0.5881 

stiraap  mission 

39  Datarmina  firing  data  for  shall  icat  (M444  emd  M449  0.5822 

series)  using  the  ICM  scale  on  the  GFT 

40  Datarmina/announca  fira  commands  utilizing  data  0.5822 

obtained  from  battery  computer  system  (BCS) 

41  Initiata/procass  check  firing  emd  cancel  check  firing  0.5822 

using  the  battery  computer  system  (BCS) 

42  Initiata/procass  check  firing  emd  cancel  check  firing  0.5822 

using  the  battery  cosaputar  system  (BCS) 

43  Update  a  priority  fira  mission  or  assign  a  target  0.5822 

number  as  a  known  point  using  the  FM 

44  Datarziina  the  HB/MPI  (or  radar  HB/MPI)  location  by  0.5512 

plotting  polar  coordinates 

45  Plot  the  HB/MPI  (or  radar  HB/MPI)  location  by  grid  0.5512 

coordinates 

46  Datarmina  position  corrections  by  solution  of  a  0.5512 

concurrent  mat  massage 

47  Datarmina  euid  announce  firing  data  for  an  HB/MPI  radar  0.5512 
registration 

48  Datarmina  a  GFT  setting  and  GFT  daflaction  correction  0.5512 

from  an  HB/MPI  radar  registration 

49  Datarmina  location/altituda  of  HB/MPI  by  computing  0.5512 

polar  plot  data 

50  Datarmina  the  HB/MPI  location  by  graphic  intersection  0.5512 

51  DatanBina  chart  data  using  manual  backup  procaduras  0.5453 

52  Datarmina  firing  data  for  shall  rap  using  the  GFT  0.5453 

53  Datannina  and  announce  fira  commands  for  illumination  0.5453 

missions 

54  Datarmina  and  announce  fira  commands  for  a  rap  mission  0.5453 

/ 
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ntlm _ 

55  Dat^xnin*  firing  data  for  an  HOB  corraction  for  shall 
ICM  (M444  and  M449  aarias) 

56  Datamina/announca  firing  data  using  spacial 
corr act ions 

57  Maintain  aamnition  status  raports/racords 

58  Prapara  and  tranasdt  SMssagas  to  obsarvar  (sianual) 

59  Display/act  on  racaivad  SMssagas  using  BCS 

60  Announca  fira  eossaands  utilizing  data  froai  BUGS 

61  Post/updata  w^-spottad  firing  chart 

62  Transfer  fran  a  nap-spottad  firing  chart  to  a  survayad 
firing  chart 

63  Datamlna  corractiona  for  a  nonstandard  weight 
projectile 

64  Plot  targets  on  firing  chart  fron  hasty  fira  plem 

65  Ccogputa  data  manually  for  firing  final  protective 
fires 

66  Process  siaultanaous  fira  missions 

67  Datazmina  the  data  for  a  ttfo*plot  OFT  setting  by 
solving  a  met  to  a  mot  check  gaga  point 

68  Oatarmina  adjusted  firing  data  from  a  second  lot 
registration 

69  Transfer  a  OFT  setting  and  deflection  corraction  frexn 
an  offset  registration 

70  Determine  and  announca  fira  cesmands  for  a  copperhead 
mission 

71  Determine  and  announca  fira  cosmands  for  a  RAAM/ADAM 
mission 

72  Datazmina  and  announca  raplot  data  (fuze  quick  and  VT) 

73  Dotarmina  and  announca  raplot  data  (fuze  time) 

74  Datazmina  GFT  settings  for  6 

75  Datazmina  location/altituda  of  HB/MPI  by  computing 
grid-coordinated  altitude 

76  Dpdata  registration  corrections  with  mat  data  using 
BUGS 

77  l^data  registration  corrections  with  survey  data  using 
BUGS 

78  Locate  obsarvar  by  trilataration  or  resection  using 
the  battery  ccsqputar  system  (BGS) 

79  Datazmina  firing  data  for  shall  copperhead 

80  Process  a  fira  plan  using  the  battery  computer  systws 
(BGS) 

81  Process  a  tima-on-targat  (TOT)  fira  mission 

82  Process  an  illusiination  fira  mission 

83  Process  firafindar  fira  mission  using  BGS 

84  Process  aerial  obsarvar  mission  using  BGS 

85  Taka  corrective  action  on  error  .and  warning  massages 
using  the  battery  computer  syst«B  (BGS) 

86  Navigate  from  one  point  to  another  point  (dismounted) 

87  Prapara /operate  tactical  FM  radio  sat 


Factor 


0.5394 

0.5394 

0.4791 

0.4605 

0.4605 

0.4302 

0.3933 

0.3933 

0.3933 

0.3874 

0.3874 

0.3815 

0.3504 

0.3504 

0.3504 

0.3504 

.0.3504 

0.3504 

0.3504 

0.3504 

0.3504 

0.3504 

0.3504 

0.3504 

0.3446 

0.3446 

0.3446 

0.3446 

0.3387 

0.3387 

0.3085 

0.3029 

0.3027 
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Rjunk  Titl* 


Factor 

Scora 


88  Procaaa  fira  unit  data  and  viaapon  location  uaing  tha 
backup  conputar  ayatwn  (BUGS) 

89  Raplot  teurgata  aa  diractad  and  datarmina  and  announca 
grid  location 

90  TTanaait  ahot  to  forward  obaarvar  during  fira  miaaion 

91  Plot  targat  locationa/unit  infomation  on  firing 
charta 

92  Procaaa  map  modification  information  uaing  tha  SPRT; 
map  maaaaga  of  tha  BCS 

93  Procaaa  fira  imit  information  uaing  tha  AFU;  update 
maaaaga  of  tha  battary  coaputar  ayatam  (BCS) 

94  Procaaa  battary  cooputar  ayatam  (BCS)  piaca 
information  uaing  tha  BCS;  piacaa  maaaaga 

95  Procaaa  fira  unit  amaunition  information  uaing  the 
AFU;  BAMOUP  meaaage  of  the  BCS 

96  Proceaa  awteorological  information  uaing  the  MET;  CM 
meaaage  of  tha  battary  cooputar  ayatam  (BCS) 

97  Procaaa  obaarvar  information  uaing  tha  FM;  OBCO 
maaaaga  of  tha  battary  cooputar  ayatam  (BCS) 

98  Procaaa  targat/)cnown  point  information  uaing  FM;  RFAF 
maaaaga  of  tha  battary  cooputar  ayatam  (BCS) 

99  Deny  a  fira  miaaion  uaing  tha  battary  cooputar  ayatem 
(BCS) 

100  Encoda  and  dacoda  CEOI  maaaagaa  uaing  KTC  600  tactical 
oparationa  coda 

101  Datarmina  tha  grid  coordinata'a  of  a  point  on  a 
military  map  uaing  tha  military  grid  R 

102  Tranafar  a  <3FT  aatting  to  non-ragiataring  battariaa 

103  Datarmina  firing  data  for  ahall  RAAM/ADAM  uaing  the 
GFT 

104  Update  ragiatration  corractiona  uaing  mat  information 

105  Update  ragiatration  corractiona  uaing  aurvey 
information 

106  Procaaa  artillery  targat  intelligence  information 
uaing  tha  battary  ccanputar  ayatam  (BCS) 

107  Proceaa  preplanned  copperhead  fira  miaaion  uaing  BCS 

108  Proceaa  an  aerial  obaerver  miaaion  (ranging  rounda) 

109  Initialize  tha  backup  coaputar  ayatem  (BUCS)  and 
verify  filaa 

110  Initialize  the  battery  conputer  ayatem  (BCS)  and 
conatruct  and  record  a  data  baae 

111  Manually  authenticate  measagea  received  and 
transmitted  using  the  battery  ccmputer  system  (BCS) 

112  Manually  authenticate  messages  received  and 
transmitted  using  the  battery  conputer  system  (BCS) 

113  Conpose/address/transmit  massages  on  BCS 

114  Maintain  fire  direction  records 

115  Datarmina  piaca  displacement  using  hasty  traverse 
procedures 


0.2412 

0.2228 

0.2111 

0.1925 

0.1925 

0.1925 

0.1925 

0.1925 

0.1925 

0.1925 

0.1925 

0.1925 

0.1925 

0.1809 

0.1497 

0.1497 

0.1497 

0.1497 

0.1497 

0.1497 

0.1438 

0.1323 

0.1262 

0.0892 

0.0892 

0.0708 

0.0649 

0.0405 
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Rank  Titl« 


Factor 

Scora 


116  Procass  obsarvar  data  using  tha  backup  coofnitar  systan 
(BUGS) 

117  Procass  am  illumination  mission  using  BUGS 

118  Usa  tha  KTG  1400  nuswral  ciphar/authantication  systoi 

119  Gooputa  firing  data  manually  for  toxic  chamical 
projactila 

120  Gonputa  firing  data  manually  for  radar  ragistration 

121  Galculata  muzzla  valocity  variation  information  using 
tha  BGS/MW  massaga  format 

122  Procass  information  using  tha  BCS;  GmD  massaga  format 

123  Datarmina  firing  data  by  solution  of  a  mat  to  a  target 

124  Process  high  burst/mean  point  of  impact  (HB/MPI) 
ragistration  using  tha  BGS 

125  Procass  precision  ragistration  using  tha  battery 
computer  system  (BGS) 

126  Display  a  GFT  setting  using  the  FM;  GFT  massaga  format 

127  Install  and  operate  telephone  sat  TA-312/PT 

128  Procass  emmunition  data  using  tha  backup  computer 
system  (BUGS) 

129  Process  targat/known  point  data  using  tha  laaclcup 
conputar  system  (BUGS) 

130  Procass  ballistic  mat  information  using  BUGS 

131  Process  computer  mat  information  using  BUGS 

132  Datarmina  location  on  ground  by  terrain  association 

133  Datarmina  direction  using  fiald-axpadiant  methods 

134  Gonstruct  a  field  expedient  antenna  for  tactical  FM 
radio 

135  Load  and  update  a  previously  recorded  data  loase  using 
tha  battery  computer  system  (BGS) 

136  Determine  and  apply  position/spacial  corrections  with 
2m  M10/M17  plotting  board 

137  Procass  muzzle  velocity  data  and  store  muzzle  velocity 
variations  (MWs)  in  the  BUGS 

138  Update  registration  corrections  for  BUGS  using  BGS 
data 

139  Process  a  high  burst/mean  point  of  impact  (HB/MPI) 
ragistration  using  the  BUGS 

140  Process  a  precision  registration  using  the  baclcup 
COTputer  system  (BUGS) 

141  Process  a  radar  registration  using  BUGS 

142  Gonvert  a  computerized  fire  mission  in  progress  to 
manual  bac)cup  procedures 

143  Determine  magnetic  Azimuth  using  M2  conpass 

144  Procass  mask  information  using  the  AFU;  MASK  message 
of  the  battery  conputer  system  (BGS) 

145  Process  restricted  fire  area  information  using  the 
SPRT;  6E0M  message  of  the  BCS 

146  Conduct  a  fire  mission  into  a  secondary  zone  (zone  to 
zona  transformation) 


0.0405 

0.0405 

0.0405 

-0.0023 

-0.0023 

-0.0023 

-0.0023 

-0.0510 

-0.0510 

-0.0510 

-0.0510 

-0.0685 

-0.0871 

-0.0871 


-0.0871 

-0.0871 

-0.0927 

-0.0986 

-0.1055 

-0.1233 

-0.1544 

-0.1544 

-0.1544 

-0.1544 

-0.1544 

-0.1544 

-0.1544 

-0.1717 

-0.1972 

-0.1972 

-0.2031 


Factor 

Scora 


147  Tranamit  nuzzla  valocity  infomation  using  tha  AFU;  KV 
massaga  of  tha  battary  cooputar  systam  (BCS) 

148  Calculata  data  for  a  GFT  aatting 

149  Prapara/oparata  comminications  sacurity  aquipsiant 
TSEC/Ky-57  with  FM  radio  sats 

150  Entar  map  modification  data  into  tha  bachup  computar 
systam  (BUGS) 

151  Parform  fiald-axpadiant  rapairs  on  ganarator 

152  Assist  in  dastruction  of  coasmuiications  sacurity 
aquipment/matarial  to  pravant  anamy  usa 

153  Convart  computar  mat  Information  using  BUGS 

154  Idantify  tarrain  faaturas  on  a  map 

155  Prapara  consolidatad  targat  list/map  ovarlay  usad  in 
plotting/racording  proceduras 

156  Oparata  an  FM  radio  sat  using  AN/GRA-39 

157  Procass  raplot  using  tha  battary  computar  systam 
(BGS) 

158  Datarmina  tha  alavation  of  a  point  on  tha  ground  using 
a  map 

159  Oriant  map  using  compass 

160  Oparata  intarcomnunications  sat  AN/VIG-l  on  a  trackad 
vahicla  (includas  FM  radio) 

161  Oparata  AN/VRG-46  radio  sat  (AM/VRG-12  sarias) 

162  Oparata  radio  sat  AN/VRG-64/AN/GRC>160 

163  Procass  plain  taxt  information  using  tha  SYS;  PTM 
massaga  of  tha  battary  computar  systam  (BGS) 

164  Prapara/sufanit  oparators  MIJI  report 

165  Gonvart  azinuths 

166  Idantify  topographical  symbols  on  a  military  map 

167  Datarmina  azimuths  using  a  protractor  emd  computa 
back-azimuths 

168  Send  radio  massaga 

169  Rasynchronize  the  battary  computar  system  (BGS) 

170  Perfom  diagnostic  tests  using  tha  diagnostic  test 
summary  of  tha  battary  computar  system  (BGS) 

171  Install  VC-292  antenna 

172  Install  emtenna  group  OE-254/GRC  (team  method) 

173  Adjust  generator  output /voltage/freqpiency 

174  Locate  an  unknown  point  on  a  map  or  on  the  ground  by 
resection 

175  Measure  distance  on  a  map 

176  Record  a  data  base 

177  Install /prepare  SB-22  pt  switchboards 

178  Purge  battery  computer  system  (BGS)  memory 

179  Gonnect /disconnect  generator  to/ from  operating 
equipment 

180  Shutdown  the  battery  computer  system  (BGS) 

181  Est2d3lish  and  close  an  FM  radiotelephone  net 

182  Install  a  generator  set 

182  Install  radio  set  control  group  AN/GRA-39 


-0.2031 

-0.2031 

-0.2091 

-0.2147 

-0.2448 

-0,2470 

-0.2820 

-0.2876 

-0.306b 

-0.3481 

-0.3551 

-0.3968 

-0.3968 

-0.3970 

-0.4515 

-0.4622 

-0.4885 

-0.5559 

-0.5976 

-0.6161 

-0.6404 

-0.6581 

-0.6650 

-0.7078 

-0.7135 

-0.7135 

-0.7496 

-0.7924 

-0.7983 

-0.8169 

-0.8352 

-0.8900 

-0.9017 

-1.1941 

-1.2614 

-1.3401 

-1.4921 


Factor 

Scora 


Rank  Tit la _ 

184  Parfozn  oparator's  pravantiva  maintananca  chacks  and 
aarvicas  on  ant anna  group  OE-254 

185  Parfom  oparator's  FMCS  on  TSEC/KY-57  conmnications 
sacurity  aquipnant 

186  Parform  oparator's  PMCS  on  radio  sat  control  group 
AN/GRA-39 

187  Position  vahicla  aountad/skid-inountad  ganarator 

188  Offload/load  ganarator  from/onto  carriar 

189  Parform  oparator's  PMCS  on  SB-22  pt  switchboards 

190  Parform  pravantiva  maintananca  chacks  and  sarvicas 
(FMCS)  on  gasolina  angina  drivan  ganarator  sat 

191  Racord  ganarator  daficiancias  (DA  form  2404) 

192  Parform  oparator's  FMCS/routina  chacks  on  talaphona 
sat  TA-312/pt 

193  Parform  oparator's  pravantiva  maintananca  chacks  emd 
sarvicas  on  antanna  RC-292 

194  Parform  vahicla  pravantativa  maintananca  chaclcs  and 
sarvicas  (PMCS) 

IPS'  Parform  oparators  PMCS  on  AM/VRC-12  sarias  radio 

196  Parform  oparator's  PMCS  on  AN/VRC-160/  AN/VRC- 
54/AN/VRC-53/AN/GRC-125  radio  sats 

197  Parform  oparator's  E9<CS  on  AN/VRC-46  radio  sat 

198  Parform  oparator's  FMCS  on  radio  sat  AN/ PRC-77  OR  AN/ 
PRC-25  (RC) 

199  Parform  oparator's  PMCS  on  AN/VRC-48  radio  sat 

200  Parform  oparator's  PMCS  on  AN/VRC-49  radio  sat 

201  Perform  oparator's  PMCS  on  AN/VIC-1 _ 


-1.5166 

-1.6442 

-1.6442 


-1.6500 

-1.6745 

-1.6929 

-1.6929 

-1.6929 

-1.7173 

-1.7173 

-1.7173 

-1.8449 

-1.8449 

-1.8449 

-1.8449 

-1.8449 

-1.8449 

-1.8694 
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Tabl*  A. 3 

raetor  Si  Iqaipaant  Tasks 


Rank _ Tltls _ 

1  Perform  vehicle  preventive  mainteneuice  checks  and 
services  (PMCS) 

2  Perform  preventive  maintenance  checks  and  services 
(PMCS)  on  gasoline  engine  driven  generator  set 

3  Offload/load  generator  from/onto  carrier 

4  Install  emtenna  group  OE-254/GRC  (team  method) 

5  Shutdown  the  battery  computer  system  (BCS) 

6  Position  vehicle  mounted/ skid-mounted  generator 

7  Perform  operator's  PMCS  on  AM/VRC-4S  radio  set 

8  Perform  operator's  preventive  maintenance  checks  and 
services  on  antenna  group  OE-254 

9  Perform  operator's  PMCS/routine  checks  on  telephone 
set  TA-312/PT 

10  Install  a  Generator  Set 

11  Install  RC-292  euitenna 

12  Install  radio  set  control  group  AN/GRA-39 

13  Record  generator  deficiencies  (DA  form  2404) 

14  Assist  in  destruction  of  communications  security 
equipment /material  to  prevent  enemy  use 

15  Transmit  shot  to  fortmrd  observer  during  fire  mission 

16  Perform  operators  PMCS  on  AN/VRC-12  series  radio 

17  Purge  battery  computer  system  (BCS)  memory 

18  Record  a  data  base 

19  Perform  operator's  PMCS  on  AN/VIC-1  intercommunication 
equipment 

20  Perform  operator's  PMCS  on  radio  set  AN/PRC-77  or  AN/ 
PRC-25  (RC) 

21  Enter  map  modification  data  into  the  bac)cup  computer 
system  (BUCS) 

22  Connect /disconnect  generator  to/frcmi  operating 
equipment 

23  Process  ammunition  data  using  the  backup  computer 
system  (BUCS) 

24  Perform  operator's  preventive  maintenance  checlcs  and 
services  on  antenna  RC-292 

25  Perform  operator's  PHCS  on  radio  set  control  group 
AN/GRA-39 

26  Perform  operator's  PMCS  on  AN/VRC-160/  AN/VRC- 
54/AN/VRC-53/AN/GRC-125  radio  sets 

27  Process  precision  registration  using  the  battery 
computer  system  (BCS) 

28  Process  replot  using  the  battery  computer  system 
(BCS) 


Factor 

score 

1.3578 

1.2837 

1.2469 

1.2325 

1.2325 

1.2105 

1.1451 

1.1314 

1.1127 

1.0865 

1.0857 

1.0321 

1.0287 

1.0259 

1.0047 

0.9507 

0.9365 

0.9348 

0.9317 

0.9133 

0.9056 

0.8987 

0.8958 

0.8567 

0.8548 

0.8538 

0.8500 

0.8397 


80 


Rank  Titl» 


Factor 

Scora 


29  Parfom  oparator's  PMCS  on  AN/VRC-48  radio  sat 

30  Procass  fira  unit  information  using  tha  AFU;  updata 
massaga  of  tha  battary  conputar  systam  (BCS) 

31  Par form  oparator's  mcs  on  AN/VRC>49  radio  sat 

32  Procass  obsarvar  data  using  tha  backup  conputar  systam 
(BUGS) 

33  Establish  and  closa  an  FM  radiotalaphona  nat 

34  Procass  ccanputar  mat  information  using  BUGS 

35  Procass  information  using  tha  BCS;  COMD  massaga  format 

36  Convart  cooputar  mat  information  using  BUGS 

37  Adjust  ganarator  output /voltaga/fraquancy 

38  Procass  battary  conputar  system  (BCS)  piece 
information  using  tha  BCS;  pieces  message 

39  Procass  map  modification  infonnation  using  tha  SPRT; 
map  massaga  of  tha  BCS 

40  Procass  fira  unit  aanunition  infonnation  using  the 
AFU;  BAMOUP  massage  of  tha  BCS 

41  Procass  ballistic  mat  information  using  BUGS 

42  Datarmina/announca  fira  connands  utilizing  data 
obtained  from  battary  conputar  system  (BCS) 

43  Updata  a  priority  fira  mission  or  assign  a  target 
number  as  a  known  point  using  the  FM 

44  Perform  operator's  FMCS  on  TSEC/XY-57  conmL  ications 
security  equipment 

45  Procass  targat/known  point  information  using  FM;  RFAF 
message  of  tha  battary  conputar  systam  (BCS) 

46  Procass  fira  unit  data  emd  weapon  location  using  tha 
backup  conputar  systam  (BUGS) 

47  Transmit  muzzle  velocity  information  using  tha  AFU;  MV 
massaga  of  tha  battary  conputar  systam  (BCS) 

48  Procass  targat/lcnown  point  data  using  the  backup 
computer  systam  (BUGS) 

49  Process  plain  text  information  using  the  SYS;  P7M 
massaga  of  tha  battary  conputar  systam  (BCS) 

50  Procass  observer  information  using  the  FM;  OBCO 
massaga  of  the  battary  computer  systam  (BCS) 

51  Procass  a  fira  plan  using  the  battery  conputar  systam 
(BCS) 

52  Process  meteorological  information  using  tha  MET;  CM 
message  of  the  battery  computer  systam  (BCS) 

53  Process  high  burst/maan  point  of  impact  (HB/MPI) 
registration  using  tha  BCS 

54  Procass  nuzzle  velocity  data  euid  store  muzzle  velocity 
variations  (MWs)  in  the  BUGS 

55  Resynchronize  the  battery  conputar  system  (BCS) 

56  Process  a  precision  registration  using  the  backup 
computer  systnn  (BUGS) 

57  Procass  a  radar  registration  using  BUGS 

58  Update  registration  corrections  for  BUGS  using  BCS 
data 


0.8053 

0.8019 

0.7980 

0.7980 

0.7972 

0.7928 

0.7847 

0.7838 

0.7754 

0.7712 

0.7579 

0.7385 

0.7236 

0.7221 

0.7213 

0.7194 

0.7117 

0.7114 

0.7037 

0.6988 

0.6922 

0.6863 

0.6846 

0.6656 

0.6613 

0.6342 

0.6241 

0.6222 

0.6006 

0.5995 
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Rank  TitX« 


Factor 

Scora 


59  Display  a  GFT  sotting  using  tha  FM;  QFT  massaga  format 

£0  Procass/iipdata  final  protaetiva  fira  (FPF)  mission 
using  BCS 

61  Bxacuta  a  priority  fira  mission 

62  Procass  aarial  obsarvar  mission  using  BCS 

63  Parform  oparator's  PMCS  on  SB-22  pt  switchboards 

64  Process  an  illumination  mission  using  BUGS 

65  Sand  radio  massaga 

66  Procass  mask  information  using  tha  AFU;  MASK  massaga 
of  tha  battary  conputar  systam  (BCS) 

67  Procass  simultanaous  fira  missions 

68  Calculate  data  for  a  GFT  setting 

69  Load  emd  update  a  previously  recorded  data  base  using 
tha  battary  conputar  systam  (BCS) 

70  Process  an  illxamination  fira  mission 

71  Procass  simultanaous  fira  mission  using  BCS 

72  Cemposa/addrass/transmit  massages  on  BCS 

73  Taka  corrective  action  on  error  and  mming  massages 
using  tha  battary  conputar  systam  (BCS) 

74  Process  a  tisia-on- target  (TOT)  fira  mission 

75  Announce  fira  commands  utilizing  data  from  BUGS 

76  Procass  a  high  burst/maan  point  of  impact.  (HB/MPI) 
registration  using  tha  BOCS 

77  Procass  restricted  fira  area  information  using  tha 
SPRT;  GEOM  massage  of  tha  BCS 

78  Parform  fiald-asqpadiant  repairs  on  generator 

79  Procass  preplanned  copperhead  fira  mission  using  BCS 

80  Oisplay/act  on  received  massages  using  BCS 

81  Initiata/procass  check  firing  and  ceuical  check  firing 
using  tha  battary  conputar  systam  (BCS) 

82  Procass  an  immediate  suppression  mission 

83  Calculate  muzzle  velocity  variation  information  using 
tha  BCS/MW  massaga  format 

84  Procass  firafindar  fira  mission  using  BCS 

85  Update  registration  corrections  using  mat  information 

86  Initiata/procass  check  firing  and  cemcal  check  firing 
using  tha  battary  conputar  systam  (BCS) 

87  Procass  an  area  fira  mission  using  tha  backup  computer 
systam  (BUGS) 

88  Determine  magnetic  Azimuth  using  M2  cempass 

89  Install /prepare  SB-22  pt  switchboards 

90  Operate  radio  sat  AN/VRC-64/AN/GRC-160 

91  Parfem  diagnostic  tests  using  tha  diagnostic  test 
summary  of  tha  Isattary  computer  systam  (BCS) 

92  Establish  a  priority  fira  mission 

93  Construct  a  field  expedient  antenna  for  tactical  FM 
radio 

94  (Update  registration  corrections  using  survey 
information 

95  Prepare /submit  operators  MIJI  report 


0.5794 

0.5781 

0.5513 

0.5419 

0.5412 

0.5274 

0.5261 

0.5176 

0.5134 

0.5025 

0.5017 

0.4985 
0 .4943 
0.4877 
0.4833 

0.4831 

0.4780 

0.4718 

0.4506 

0.4480 

0.4472 

0.4347 

0.4275 

0.4172 

0.4163 

0.4057 

0.3621 

0.3610 

0.3443 

0.3342 

0.3340 

0.3337 

0.3213 

0.3048 

0.2725 

0.2646 

0.2580 


itl. 


Factor 

Scora 


96  Install  and  carats  talaphona  sat  TA-312/PT 

97  Locata  targat  by  grid  coordinatas 

98  l^^data  ragistration  corractions  with  mat  data  using 

sues 

99  Procass  an  araa  fira  mission  using  tha  battary 
conq^tar  systm  (BCS) 

100  Manually  authanticata  mas sagas  racaivad  and 
transBiittad  using  tha  battary  craoputar  systam  (BCS) 

101  l^pdata  ragistration  corractions  with  survay  data  using 
BUGS 

102  Oparata  an  FM  radio  sat  using  AN/GRA-39 

103  Manually  authanticata  sMSsagas  racaivad  and 
transmittad  using  tha  battary  cooputar  systam  (BCS) 

104  Procass  artillary  targat  intalliganca  information 
using  tha  battary  cosputar  systam  (BCS) 

105  Convart  a  cooputarisad  fira  sdssion  in  prograss  to 
manual  backup  procaduras 

106  Prapara/oparata  casnunications  sacurity  aquipmant 
TSEC/lcy>S7  with  FM  radio  sats 

107  Racaiva  corractions  from  fonmrd  obsarvar  during  fira 
Bdssion 

108  Initializa  tha  backup  cosputar  systam  (BUGS)  and 
varify  filas 

109  Hand  off  a  mission 

110  Procass  an  aarial  obsarvar  mission  (ranging  rounds) 

111  Prapara  and  transmit  SMSsagas  to  obsarvar  (manual) 

112  Procass  fira  cesnands  for  copparhaad/targat  of 
opportunity  with  BCS 

113  Oany  a  fira  mission  using  tha  battary  cooputar  systam 
(BCS) 

114  Oparata  AN/VRC>46  radio  sat  (AN/VRC-12  sarias) 

115  Initializa  tha  battary  cooputar  systam  (BCS)  and 
construct  and  racord  a  data  basa 

116  Datazmina/^umounca  firing  data  using  spacial 
corractions 

117  Oparata  intarcoosainlcations  sat  AN/VIC-1  on  a  trackad 
vahicla  (includas  FM  radio) 

118  Prapara/oparata  tactical  FM  radio  sat 

119  Locata  obsarvar  by  trilataration  or  rasaction  using 
tha  battary  cooputar  systam  (BCS) 

120  Maasura  distanca  on  a  m^ 

121  Plot  targat  locations/unit  information  on  firing 
charts 

122  Datansina  tha  grid  coordinatas  of  a  point  on  a 
sdlitary  omp  using  tha  military  grid  R 

123  Maintain  aosaunition  status  raports/racords 

124  Dataradna  azimuths  using  a  protractor  and  conputa 
back-azimuths 

125  Procass  hasty  fira  mission  (hip  shoot) 

126  Cooputa  firing  data  for  fira-for-affact(FFE)  mission 


0.2465 

0.2140 

0.2130 

0.2128 

0.2102 

0.2021 

0.1958 

0.1860 

0.1796 

0.1749 

0.1646 

0.1585 

0.1546 

0.1489 

0.0412 

-0.0063 

-0.0072 

-0.0161 

-0.0226 

-0.0366 

-0.0764 

-0.0992 

-0.1006 

-0.1126 

-0.1491 

-0.1693 

-0.2019 

-0.2142 

-0.2540 

-0.2604 

-0.2707 


Factor 

Scora 


127  Usa  tha  KTC  1400  nuMral  ci^ar/authantication  aystam  -0.2844 

128  Maintain  fira  diraction  racords  -0.3329 

129  Datarmina  tha  alavation  of  a  point  on  tha  ground  using  -0.4197 

a  nap 

130  Datamina  diraction  using  fiald-axpadiant  nathods  -0.4202 

131  Procass  an  illumination  fira  mission  (1  gun,  2  gun  -0.4319 

ranga  and  lataral  spraad,  and  coord,  illxjmination) 

132  Ccaqputa  firing  data  for  battalion  mass  radar  adjust  -0.4321 

mission 

133  Convart  azimuths  -0.4351 

134  Idantify  tarrain  faaturas  on  a  map  -0.4424 

135  Racogniza  alactronic  countarmaasxiras  (ECM)  and  -0.4710 

implmnant  alactronic  countar-countannaasuras  (ECCM) 

136  Locata  an  unknown  point  on  a  map  or  on  tha  ground  by  -0.4761 

rasaction 

137  Encoda  and  dacoda  CBOI  massagas  using  KTC  600  tactical  -0.4978 
oparations  coda 

138  Idantify  topographical  symbols  on  a  military  map  -0.5009 

139  Racaiva/racord  data  for  HB/MPI  ragistration  from  -0.5043 

obsarvation  posts  01/02 

140  Conduct  a  fira  mission  into  a  sacondary  zona  (zona  to  -0.5481 
zona  transformation) 

141  Datarmina  and  apply  position/spacial  corractions  with  -0.5543 
an  M10/M17  plotting  board 

142  Datarmina  firing  data  by  solution  of  a  mmt  to  a  targat  -0.5544 

143  Oriant  map  using  ccsipass  -0.5591 

144  Datarmina  chart  data  using  manual  backup  procaduras  -0.5707 

145  Datarmina  location  on  ground  by  tarrain  association  -0.6194 

146  Raplot  targats  as  diractad  and  datannina  and  announca  -0.6525 
grid  location 

147  Plot  targats  on  firing  chart  from  hasty  fira  plan  -0.6852 

148  Prapara  consolidatad  targat  list/siap  ovarlay  usad  in  -0.6981 

plotting/racording  procaduras 

149  Conputa  data  manually  for  firing  final  protactiva  -0.7069 

fir  as 

150  Datarmina  firing  data  for  shall  ICM  (M444  and  M449  -0.7222 

sarias)  using  tha  ICM  scala  on  tha  GFT 

151  Datarmina  basic  firing  data  for  an  ha  projactila  with  -0.7412 
a  GFT/GFT  fan  (fuza  quick,  tima,  and  VT) 

152  Transfar  a  GFT  satting  to  non-ragistaring  battarias  -0.7425 

153  Datarmina  and  announca  fira  cconands  for  illuziination  -0.7621 
missions 

154  Datarmina  piaca  displacamant  using  hasty  travarsa  -0.7652 

procaduras 

155  Datarmina  basic  firing  data  for  an  ha  projactila  with  -0.7750 
a  GFT  (high  cmgla) 

156  Datarmina  basic  firing  data  for  an  ha  projactila  with  -0.8382 
a  GFT  satting  appliad  (GFT  or  GFT  fan) 

157  Datarmina  and  announca  fira  commands  for  an  immadiata 
smoka  mission 


-0.8465 


Factor 


158  Cooputa  firing  data  manually  for  radar  ragistration  -0.8478 

159  Datamina  and  announca  raplot  data  (fuza  quick  and  VT)  -0.8509 

160  Datarmina  and  announca  raplot  data  (fuza  tina)  -0.8516 

161  Datazaina  firing  data  for  shall  c^pparhaad  -0.8838 

162  Datandna  and  announca  fira  coasnands  for  a  quick  snoka  -0.9008 

sdsaion 

163  Post/updata  map-spottad  firing  chart  -0.9008 

164  Datazaina  firing  data  for  shall  DPICM  using  tha  GFT  -0.9262 

165  Dataraina  adjuatad  firing  data  from  a  sacond  lot  -0.9689 

ragistration 

166  Datazailna  and  announca  fira  ccssMuids  for  a  zona  and  -0.9706 

swaap  adsaion 

167  Navlgata  from  ona  point  to  anothar  point  (disaountad)  -0.9789 

168  Datazsdna  firing  data  for  an  ROB  corraction  for  shall  -0.9836 
ICM  (M444  and  M449  sarias) 

169  Coa^^ta  firing  data  sanually  for  toxic  chamical  -0.9936 

projactila 

170  Datazaina  and  announca  fira  cconands  for  a  mass  fira  -0.9937 

mission 

171  Transfar  a  GFT  satting  and  daflaction  corraction  from  -1.0015 
an  off sat  ragistration 

172  Dataraina  firing  data  for  shall  rap  using  tha  OFT  -1.0188 

173  Transfar  from  a  aap-spottad  firing  chart  to  a  survayad  -1.0364 
firing  chart 

174  Construct  a  OFT  satting  and  apply  daflaction  -1.0412 

corractions  to  a  GFT/GFT  fan 

175  Datazaina  corractions  for  a  nonstandard  waight  -1.0712 

projactila 

176  Datazaina  firing  data  for  shall  RAAM/ADAM  using  tha  -1.0748 

OFT 

177  Datazaina  firing  data  for  an  ROB  corraction  for  shall  -1.1018 
DPICM 

178  Datazaina  and  announca  fira  cosnands  for  a  RAAM/ADAM  -1.1021 

mission 

179  Datandna  and  announca  fira  coasMuids  for  a  copparhaad  -1.1063 
mission 

180  Datarmina  tha  data  for  a  two-plot  GFT  satting  by  -1.1187 

solving  a  mat  to  a  mat  chack  gaga  point 

181  Dataraina  and  apply  low-angla  GFT  sattings  and  -1.1205 

daflaction  corractions  to  graphical  equi^nant 

182  Dataraina  and  euinounca  fira  connands  for  a  rap  mission  -1.1228 

183  Datazaina  tha  RB/MPI  location  by  graphic  intarsaction  -1.1530 

184  Dataraina  location/altituda  of  HB/MPI  by  conputing  -1.1541 

grid-coordinatad  altituda 

185  Datazaina  GFT  sattings  for  6400  ails  (sight-  -1.1645 

diractional  aat) 

186  Prapara  a  survayad  firing  chart  -1.1808 

187  Datazaina  and  annovinca  fira  conaands  for  praarremgad  -1.1965 

fir  as 

188  Coaputa  firing  data  manually  for  saoka  projactila 


-1.2163 


L« 


Factor 

Scon 


189 

190 

191 

192 

193 

194 

195 

196 

197 

198 

199 

200 
201 


Cooputa  and  announco  aita,  angla  of  aita,  and  vartical 
anglaa 

Conputa  firing  data  annually  for  whita  phoaphorua  (%«p) 
projactila 

Dataraina  poaitlon  corractiona  by  aolution  of  a 
concurrant  nmt  aaaaaga 

Dataraina  and  announca  firing  data  for  an  HB/MPI  radar 
ragiatration 

Plot  targata,  dataraina,  and  announca  chart  data 
(laanual) 

Plot  tha  HB/MPI  (or  radar  HB/MPI)  location  by  grid 
coordinataa 

Conatruct  firing  chart  baaad  on  aap  apot 

Opdata  a  OFT  aatting  and  OFT  daflaction  corraction  by 

aolution  of  a  avibaaquant  Mt  aaaaaga 

Dataraina  tha  HB/MPI  (or  radar  HB/MPI)  location  by 

plotting  polar  coordinataa 

Dataraina  data  to  oriant  obaarvara  for  an  HB/MPI  (or 
radar  HB/MPI)  ragiatration 

Datarndna  a  OFT  aatting  and  GFT  daflaction  corraction 
froa  an  HB/MPI  radar  ragiatration 
Datarmina  locatlon/altituda  of  HB/MPI  by  coaputing 
polar  plot  data 

Conatruct  an  Ehiaroancv  Firing  Chart _ 


-1.2360 

-1.2443 

-1.2547 

-1.2698 

-1.2871 

-1.3061 

-1.3189 

-1.3409 

-1.3481 

-1.3830 

-1.4026 

-1.4516 


-1.4805 
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TOO.*  A.4 

Wetor  4t  zataraetivw  tulu 


Rank  Tltl» _ 

1  Proeaaa  siaultanaous  fira  missions 

2  Off load/ load  gsnarator  from/ onto  earrisr 

3  Assist  in  dastruction  of  coasamications  sacurity 
aquipsiant/matarial  to  pravant  anamy  usa 

4  Install  RC-292  antanna 

5  Install  emtanna  group  OE-254/QRC  (taam  mathod) 

6  Convart  a  cooputarizad  fira  mission  in  prograss  to 
manual  backup  procaduras 

7  Transfar  a  GFT  satting  to  non-ragistaring  battarias 

8  Proeass  hasty  fira  mission  (hip  shoot) 

9  Position  vahicla  mountad/skid-stountad  ganarator 

10  Transfar  a  GFT  satting  and  daflaction  corraction  from 
cm  offsat  ragistration 

11  Hand  off  a  mission 

12  Conduct  a  fira  mission  into  a  sacondary  zona  (zona  to 
zona  transforziation) 

13  Prapara  and  transmit  massagas  to  obsarvar  (manual) 

14  Proeass  an  iamadiata  supprassion  mission 

15  Kaintain  ammunition  status  raports/racords 

16  Proeass  an  aarial  obsarvar  mission  (ranging  rounds) 

17  Racaiva/racord  data  for  HB/MPI  ragistration  from 
obsarvation  posts  01/02 

18  Oatarmina  and  announca  fira  commands  for  a  mass  fira 
Biission 

19  Datarmina  and  announca  fira  commands  for  praarrangad 
firas 

20  Datarmina  and  announca  fira  ccasiands  for  a  zona  and 
swaap  mission 

21  Install  a  ganarator  sat 

22  Prap€u:a  consolidatad  targat  list/map  ovarlay  usad  in 
plotting/racording  procaduras 

23  CoBC>osa/addrass/transmit  loassagas  on  BCS 

24  Navigata  from  ona  point  to  anothar  point  (dismountad) 

25  Racogniza  alactronic  countazzwasuras  (ECM)  and 
implmnant  alactronic  countar-countazmaasuras  (ECCM) 

26  Proeass  an  illumination  fira  mission  (1  gun,  2  gun 
ranga  emd  lataral  spraad,  and  coord,  illumination) 

27  Transmit  shot  to  forward  obsarvar  during  fira  mission 

28  Racaiva  corractions  from  forward  obsarvar  during  fira 
mission 

29  Datarmina  adjustad  firing  data  from  a  sacond  lot 
ragistration 


Factor 

scora 

3.7103 

2.6925 

2.3840 

2.3840 

2.3840 

2.3378 

2.0293 

2.0293 

2.0293 

1.9832 

1.7209 

1.3662 

1.3662 

1.3662 

1.3200 

1.0577 

1.0577 

1.0116 

1.0116 

1.0116 

1.0116 

0.9654 

0.9654 

0.9654 

0.9654 

0.7031 

0.7031 

0.7031 


0.6569 


Rank  Titl« 


Factor 

Scora 


30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 
61 

62 

63 


Dotamina  firing  data  by  solution  of  a  mat  to  a  targat 

Oatarmina  data  to  oriant  obsarvars  for  an  HB/MPI  (or 

radar  HB/MPI)  ragistration 

Install  and  oparata  talaphona  sat  TA-312/PT 

Dataraina  tha  data  for  a  t«K>>plot  GFT  sat ting  by 

solving  a  Mt  to  a  siat  chack  gaga  point 

Idantify  topographical  symbols  on  a  military  map 

Idantify  tarrain  faaturas  on  a  map 

Maasura  distanca  on  a  map 

Parform  fiald-axpadiant  rapairs  on  ganarator 

Locata  targat  fay  grid  coordinatas 

Ccnputa  firing  data  manually  for  ssioka  projactila 

Ccfoputa  firing  data  manually  for  %diita  phosphorus  (vip) 

projactila 

Coaq;iuta  firing  data  manually  for  toxic  ohamical 
projactila 

Ccnputa  firing  data  manually  for  radar  ragistration 
Ccnputa  data  manually  for  firing  final  protactiva 
firas 

Ccanputa  firing  data  for  battalion  mass  radar  adjust 
mission 

Datarmina  and  announca  firing  data  for  an  HB/MPI  radar 
ragistration 

Procass  a  high  burst/maan  point  of  impact  (HB/MPI) 
ragistration  using  tha  BUGS 

Procass  a  pracision  ragistration  using  tha  bac)cup 
conputar  systam  (BUGS) 

Procass  a  radar  ragistration  using  BUGS 

Procass  an  araa  fira  mission  using  tha  baclcup  conputar 

systam  (BUGS) 

Procass  an  illvimination  mission  using  BUGS 
Procass  firafindar  fira  mission  using  BCS 
Sand  radio  massaga 

Oparata  intarconnunications  sat  AN/VIC-l  on  a  trackad 
vahicla  (includas  FM  radio) 

Establish  and  closa  an  FM  radiotalaphona  nat 
Initiata/procass  chack  firing  emd  cancel  chack  firing 
using  tha  battery  conputar  systam  (BCS) 
Initiata/procass  chack  firing  and  cancel  chack  firing 
using  tha  battery  computer  system  (BCS) 

Construct  a  field  expedient  emtanna  for  tactical  FM 
radio 

Determine  chart  data  using  manxial  backup  procedures 
Datarmina  and  announca  raplot  data  (fuze  quick  and  VT) 
Datarmina  and  announca  raplot  data  (fuze  time) 
Datarmina  and  apply  position/spacial  corrections  with 
an  M10/M17  plotting  Isoard 

Datarmina  GFT  settings  for  6400  mils  (eight- 
direct  ional  BWt) 

Procass  simultemeous  fira  mission  using  BCS 


0.6569 

0.6569 

0.6569 

0.6107 

0.6107 

0.6107 

0.6107 

0.6107 

0.6107 

0.3484 

0.3484 

0.3484 

0.3484 

0.3484 

0.3484 

0.3484 

0.3484 

0.3484 

0.3484 

0.3484 

0.3484 

0.3484 

0.3484 

0.3484 

0.3484 

0.3023 

0.3023 

0.3023 

0.3023 

0.3023 

0.3023 

0.3023 

0.3023 


0.3023 


Factor 

Scora 


64  Datarsdna  piaca  displacanant  uaing  hasty  travarsa  0.3023 

procaduras 

65  Datarmlna  firing  data  for  shall  ICM  (M444  and  M449  -0.0062 

sarias)  using  tha  ICM  scala  on  tha  GFT 

66  Datamina  and  announca  fira  eompands  for  a  copparhaad  -0.0062 
ndssion 

67  Datamina  and  announca  fira  cosnnands  for  illumination  -0.0062 
missions 

68  Datarmina  and  announca  fira  ccomands  for  a  RAAM/AOAM  -0.0062 

mission 

69  Datamina  and  announca  fira  coasiands  for  an  iamadiata  -0.0062 
smoka  mission 

70  Datarmina  and  announca  fira  ccomands  for  a  rap  mission  -0.0062 

71  Datamina  and  announca  fira  commands  for  a  quick  smoka  -0.0062 

mission 

72  Datamina/announca  fira  cosmands  utilizing  data  -0.0062 

obtainad  from  battary  ccmputar  systam  (BCS) 

73  Annotinca  fira  ccBBiands  utilizing  data  from  BUGS  -0.0062 

74  Rasynchroniza  tha  battary  cosiputar  systam  (BCS)  -0.0062 

75  Manually  authanticata  massagaa  racaivad  and  -0.0062 

transsiittad  using  tha  battary  ccoputar  systam  (BCS) 

76  Manually  authanticata  massagas  racaivad  and  -0.0062 

transsiittad  using  tha  battary  cooputar  systam  (BCS) 

77  Transsiit  ssizzla  valocity  information  using  tha  AFU;  MV  -0.0062 
siassaga  of  tha  battary  cooputar  systmn  (BCS) 

78  Establish  a  priority  fira  mission  -0.0062 

79  Procass  aarial  obsarvar  mission  using  BCS  -0.0062 

80  Prapara/^arata  tactical  FM  radio  sat  -0.0062 

81  Prapara/pparata  ccosiunications  sacurity  aquipoiant  -0.0062 

TSEC/KY-57  with  FM  radio  sats 

82  Oparata  AN/VRC-46  radio  sat  (AN/VRC-12  sarias)  -0.0062 

83  Oparata  radio  sat  AN/VRC-64/AN/6RC-160  -0.0062 

84  Prapara/ submit  oparators  MIJI  raport  -0.0062 

85  Oparata  an  FM  radio  sat  using  AN/GRA-39  -0.0062 

86  Plot  tairgats  on  firing  chart  fron  hasty  fire  plan  -0.0524 

87  Construct  a  GFT  setting  and  apply  deflection  -0.0524 

corrections  to  a  GFT/GFT  fan 

88  Cmipute  and  announca  site,  euigla  of  site,  and  vertical  -0.0524 
angles 

89  Datamina  position  corrections  by  solution  of  a  -0.0524 

concurrent  met  maasaga 

90  Update  a  GFT  setting  and  GFT  deflection  correction  by  -0.0524 
solution  of  a  subsequent  mat  massage 

91  Datamina  location/altituda  of  HB/MPI  by  conputing  -0.0524 

grid-coordinated  altitude 

92  Datarmina  location/altituda  of  HB/MPI  by  computing  -0.0524 

polar  plot  data 

93  Initialize  tha  backup  cnnputar  systam  (BUGS)  and 
verify  files 


-0.0524 
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Rank  Titl« 


Factor 

Scora 


94  Load  and  updata  a  praviously  racordad  data  basa  using 
tha  battary  congputar  systan  (BCS) 

95  Procass  plain  taxt  information  using  tha  SYS;  PTO 
massaga  of  tha  battary  computar  systam  (BCS) 

96  Parfom  diagnostic  tasts  using  tha  diagnostic  tast 
suoBMry  of  tha  battary  conputar  systam  (BCS) 

97  Datarmina  tha  grid  coordinatas  of  a  point  on  a 
military  map  using  tha  military  grid  R 

98  Datarmina  magnatic  Azimuth  using  M2  cooipass 

99  Datarmina  azimuths  using  a  protractor  euid  conputa 
back-azimuths 

100  Install/prapara  SB-22  pt  switchboards 

101  Parform  vahicla  pravantativa  maintananca  chacks  and 
sarvicas  (PMCS) 

102  Construct  an  mnargancy  firing  chart 

103  Taka  corractiva  action  on  arror  and  warning  massagas 
using  tha  battary  coaputar  systam  (BCS) 

104  Dany  a  fira  mission  using  tha  battary  computar  systam 
(BCS) 

105  Datarmina  diraction  using  fiald-axpadiant  mathods 

106  Datarmina  location  on  ground  by  tarrain  association 

107  Updata  ragistration  corractions  with  mat  data  using 
BUCS 

108  Construct  firing  chart  t>asad  on  map  spot 

109  Post/updata  map-spottad  firing  chart 

110  Maintain  fira  diraction  racords 

111  Raplot  targats  as  diractad  and  datarmina  and  announca 
grid  location 

112  Datarmina  a  GFT  satting  ud  GFT  daflaction  corraction 
from  an  HB/MPI  radar  ragistration 

113  Updata  ragistration  corractions  for  BUCS  using  BCS 
data 

114  Procass  high  burst/zwan  point  of  impact  (HB/MPI) 
ragistration  using  tha  BCS 

115  Procass  pracislon  ragistration  using  tha  Isattary 
computar  systam  (BCS) 

116  Locata  obsarvar  by  trilataration  or  rasaction  using 
tha  battary  computar  systam  (BCS) 

117  Procass  an  araa  fira  mission  using  tha  battary 
computar  systam  (BCS) 

118  Updata  a  priority  fira  mission  or  assign  a  targat 
nundsar  as  a  ]cnown  point  using  tha  FM 

119  Procass  fira  commands  for  copparhaad/ targat  of 
opportunity  with  BCS 

120  Display/act  on  racaivad  massages  using  BCS 

121  Procass /update  final  protective  fire  (FPF)  mission 
using  BCS 

122  Procass  preplanned  copparhaad  fira  mission  using  BCS 

123  Use  tha  KTC  1400  numeral  cipher /authentication  systam 


-0.0524 

-0.0524 

-0.0524 

-0.0524 

-0.0524 

-0.0524 

-0.0524 

-0.0524 

-0.0524 

-0.0524 

-0.0524 

-0.0524 

-0.0524 

-0.2722 

-0.3609 

-0.3609 

-0.3609 

-0.3609 

-0.3609 

-0.3609 

-0.3609 

-0.3609 

-0.3609 

-0.3609 

-0.3609 

-0.3609 

-0.3609 

-0.3609 

-0.3609 

-0.3609 
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124  Plot  targata,  datamina,  and  announca  chart  data 
(manual) 

125  Datarmina  basic  firing  data  for  an  ha  projactila  with 
a  GFT/GFT  fan  (fuza  quick,  tina,  and  VT) 

126  Datarmina  basic  firing  data  for  an  ha  projactila  with 
a  GFT  (high  angla) 

127  Datarmina  basic  firing  data  for  an  ha  projactila  with 
a  GFT  satting  appliad  (GFT  or  GFT  fern) 

128  Conputa  firing  data  for  fira-for-affact(FFE)  mission 

129  Datarmina  firing  data  for  eui  HOB  correction  for  shall 
DPICM 

130  Datarmina  firing  data  for  an  HOB  correction  for  shall 
ICM  (M444  and  M449  series) 

131  Determine  firing  data  for  shall  R)UIM/ADAM  using  the 
GFT 

132  Determine  firing  data  for  shall  copperhead 

133  Determine  firing  data  for  shell  rap  using  the  GFT 

134  Determine  firing  data  for  shell  DPICM  using  the  GFT 

135  Determine/annovmce  firing  data  using  special 
corrections 

136  Calculate  data  for  a  GFT  setting 

137  Encode  and  decode  CEOI  massages  using  KTC  600  tactical 
operations  coda 

138  Prepare  a  surveyed  firing  chart 

139  Tremsfer  from  a  map-spotted  firing  chart  to  a  surveyed, 
firing  chart 

140  Plot  target  locations/unit  information  on  firing 
charts 

141  Datarmina  the  HB/MPI  (or  radar  HB/MPI)  location  by 
plotting  polar  coordinates 

142  Plot  the  HB/MPI  (or  radar  HB/MPI)  location  by  grid 
coordinates 

143  Datarmina  and  apply  low-angle  GFT  settings  and 
deflection  corrections  to  graphical  equipment 

144  Determine  corrections  for  a  nonstemdard  weight 
projectile 

145  Determine  the  HB/MPI  location  by  graphic  intersection 

146  Enter  map  modification  data  into  the  baclcup  computer 
system  (BUGS) 

147  Process  fire  unit  data  and  weapon  location  using  the 
baclcup  congputar  system  (BUGS) 

148  Process  auonunition  data  using  the  backup  computer 
system  (BUGS) 

149  Process  observer  data  using  the  backup  computer  system 
(BUGS) 

150  Process  target/known  point  data  using  the  backup 
computer  system  (BUGS) 

151  Process  ballistic  mat  information  using  BUGS 

152  Process  computer  mat  information  using  BUGS 

153  Gonvart  computer  met  information  using  BUGS 


-0.3609 

-0.3609 

-0.3609 

-0.3609 

-0.3609 

-0.3609 

-0.3609 

-0.3609 

-0.3609 

-0.3609 

-0.3609 

-0.3609 

-0.3609 

-0.3609 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 
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154  Procass  nuzzla  velocity  data  and  store  muzzle  velocity 
variations  (MWs)  in  the  BUGS 

155  I^pdate  registration  corrections  with  survey  data  using 
BUGS 

156  Initialize  the  battery  conputer  system  (BGS)  and 
construct  and  record  a  data  base 

157  Shutdown  the  battery  c«iqputer  system  (BGS) 

158  Purge  battery  conputer  system  (BGS)  memory 

159  Process  map  modification  information  using  the  SPRT; 
map  message  of  the  BGS 

160  Process  fire  unit  information  using  the  AFU;  update 
message  of  the  battery  conputer  system  (BGS) 

161  Process  battery  computor  system  (BGS)  piece 
information  using  the  BGS;  pieces  message 

162  Process  fire  unit  ammunition  information  using  the 
AFU;  BAMOUP  message  of  the  BGS 

163  Process  mask  information  using  the  AFU;  MASK  message 
of  the  battery  computer  system  (BGS) 

164  Process  meteorological  information  using  the  MET;  GM 
message  of  the  battery  ccm^uter  system  (BGS) 

165  Process  observer  information  using  the  FM;  OBGO 
message  of  the  battery  computer  system  (BGS) 

166  Process  target/known  point  information  using  FM;  RFAF 
message  of  the  battery  computer  system  (BGS) 

167  Process  restricted  fire  area  information  using  the 
SPRT;  GB^  message  of  the  BGS 

168  Galculate  muzzle  velocity  variation  information  using 
the  BGS /MW  message  format 

169  Record  a  data  base 

170  Process  replot  using  the  battery  computer  system 
(BGS) 

171  Update  registration  corrections  using  met  information 

172  Update  registration  corrections  using  survey 
information 

173  Display  a  GFT  setting  using  the  FM;  GFT  message  format 

174  Process  artillery  target  intelligence  information 
using  the  battery  computer  system  (BGS) 

175  Process  a  fire  pleui  using  the  battery  cc»^>uter  system 
(BGS) 

176  Process  a  time-on-target  (TOT)  fire  mission 

177  Process  em  illumination  fire  mission 

178  Process  information  using  the  BGS;  GOMD  message  format 

179  Execute  a  priority  fire  mission 

180  Determine  the  elevation  of  a  point  on  the  ground  using 
a  map 

181  Gonvert  azimuths 

182  Orient  map  using  coo^ss 

183  Locate  an  tinknown  point  on  a  map  or  on  the  ground  by 
resection 

184  Install  radio  set  control  group  AN/GRA-39 


-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 
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Rank  Tltl« 


Factor 

Scora 


185  ParfotiD  oparator's  FMCS/routina  chacks  on  talaphona 
sat  TA-312/PT 

186  Farform  oparator'a  PMCS  on  TSEC/Ky-57  coonunicatlons 
sacurity  aquipoant 

187  Parform  oparators  PMCS  on  AN/VRC-12  sariaa  radio 

188  Parform  oparator's  PMCS  on  AN/VRC'160/  AN/VRC- 
54/AN/VRC-S3/AN/GRC-125  radio  sats 

189  Parform  oparator's  PMCS  on  AN/VIC-1  intarccamunication 
aquipraant 

190  Parform  oparator's  PMCS  on  AN/VRC-46  radio  sat 

191  Parform  oparator's  PMCS  on  radio  sat  AN/ PRC-77  or  AN/ 
PRC-25  (RC) 

192  Parform  oparator's  pravantiva  maintanemca  chacks  and 
sarvicas  on  euitanna  RC-292 

193  Parform  oparator's  pravantiva  maintananca  chacks  and 
sarvicas  on  antanna  group  OE-254 

194  Parform  oparator's  PMCS  on  radio  sat  control  group 
AN/GRA-39 

195  Parform  oparator's  PMCS  on  SB-22  pt  switchboards 

196  Parform  oparator's  PMCS  on  AN/VRC-48  radio  sat 

197  Parform  oparator's  PMCS  on  AN/VRC-49  radio  sat 

198  Connact/disconnact  ganarator'  to/from  oparating 
aquipmant 

199  Parform  pravantiva  maintananca  chacks  and  sarvicas 
(PMCS)  on  gasolina  angina  drivan  ganarator  sat 

200  Racord  ganarator  daficiancias  (DA  form  2404) 

201  Adjust  ganarator  output /voltaga/fraquancy _ 


-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 

-0.7155 
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B.  Current  and  Alternative  POIs  for  MOS 
13EAIT 


The  following  tables  svunmarize  the  alternative  programs  of 
instruction  we  analyzed  for  this  case  study.  The  tables  cover  the 
baseline  (current)  POI,  the  'Shortened  POl,'  the  'Add-In  POI,'  and  two 
CBT  POX  (the  latter  of  which  includes  the  assumption  that  CBT  can 
shorten  training  time) .  Each  of  the  ted>les  show  the  training  events 
included  in  the  POI,  the  number  of  academic  hours  allocated  to  each 
event  by  type  of  instruction,  and  the  number  of  instructor  contact 
hours . 

Type  of  instruction  is  coded  as  follows: 


Conference 

= 

Employs  directed  discussion,  instructor  controlled 

Demo 

= 

Use  of  an  actual  situation  or  portrayal  to  show  and 
explain  procedure 

PEI 

as 

Performance  oriented  exercise  with  actual  equipment 

PE2 

= 

Practical  application  outside  the  classroom,  but  not 
involving  actual  equipment 

PE3 

= 

Exercises  in  the  classroom  not  involving  equipment 

EXAMl 

s 

Hardware  oriented  performance 

EXAM2 

= 

Written  test 

CBT 

= 

Computer-based  training 

TV 

- 

Television/video . 
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mt 
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Ptl 

TV 
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1.0 
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1.0 
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3.0 
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1.0 

3.0 

4.0 

10.0 

2.0 
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6.0 

2.0 
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4.0 

1.0 
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6.0 

16.0 

4.0 

4.0 

8.0 

16.0 

2.0 

2.0 

6.0 

1.0 

7.0 

8.0 

22.0 

6.0 

6.0 

16.0 

2.0 

2.0 

6.0 

1.0 
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3.0 

22.0 

2.0 
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4.0 

4.0 

12.0 
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6.0 
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0.8 
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2.0 

8.0 
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3.0 

22.0 

2.0 

6.0 

3.0 

20.0 

1.0 

7.0 

3.0 

22.0 

6.0 

3.0 

24.0 

4.0 

4.0 

12.0 

3.0 

8.0 

24.0 

3.0 

8.0 

24.0 

3.0 

1.0 

4.0 

10.0 

*1.0. 

*1.0 

*3.0 

*7.0 

*4.0 

•3.0 

1.3 

6.7 

8.0 

28.1 

1.1 

2.9 

4.0 

24.3 

2.0 

2.0 

2.0 

0.8 

2.8 

3.0 

8.8 

1.0 

7.0 

6.0 

18.0 

2.0 

2.0 

10.0 

^0 

2.0 

10.0 

2.0 

2.0 

10.0 

2.0 

2.0 

10.0 

0.8 

1.0 

0.8 

2.0 

6.8 

0.8 

1.0 

0.8 

2.0 

3.0 

0.8 

3.8 

4.0 

18.0 

0.8 

0.8 

2.0 

3.0 

11.8 

0.3 

1.7 

2.0 

4.0 

12.8 

3.0 

1.0 

4.0 

16.0 

1.0 

7.0 

6.0 

43.0 

34.7 

_2JL. 

181.0 

3.7 

0.8 

20.0 

7.0 

280.0 

712.7 
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